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Early detection of breast cancer (BC) in women can lead to long-term survival and better 
quality of life.  Mammography screening is considered to be the „gold standard‟ for women at an 
average risk to detect BC early and hence reduce BC-related mortality.  West Virginia (WV) has 
a lower incidence of BC but higher rates of advanced and unstaged BC which has been attributed 
to lower mammography screening rates in women in WV.  Mobile mammography programs 
have been in use for more than two decades to overcome barriers and increase mammography 
screening rates in rural and hard-to-reach populations.  WV has one such mobile mammography 
program named Bonnie Wells Wilson Mobile Mammography Program (called Bonnie‟s Bus 
hereafter).  There are no reported studies on the profiles of women who utilize mobile 
mammography services and those who utilize stationary mammography facility and predictors of 
adherence to mammography screening guidelines in these two populations.  Not much has been 
reported about what types of intervention strategies linked with mobile mammography are likely 
to improve screening rates thereby the effectiveness of a mobile mammography program.  
Though, many interventions effective in increasing screening rates have been reported in the 
literature, no studies have assessed the perspective of women at whom these interventions are 
targeted, such as their receptiveness towards these interventions and their perception of whether 
they would be successful with their peers and in their communities.  Therefore, the objectives of 
this research study were: (1) to describe the profiles of women who utilize mobile 
mammography services, at the Bonnie‟s Bus and those who utilize a stationary mammography 
facility, Betty Puskar Breast Care Center(BPBCC) in Morgantown, WV, and to identify the 
predictors of adherence to mammography screening guidelines in these populations, and (2) to 
determine what types of targeted educational interventions coupled with mobile mammography 
are perceived as likely to be acceptable and effective by women who had their first mammogram 
at the Bonnie‟s Bus.  A cross-sectional study was conducted with the primary data collected from 
1,161 women age 40 years and above who utilized Bonnie‟s Bus and 1,104 women age 40 years 
and above who utilized BPBCC using the „Mammography Screening and Preventive Care 
Survey‟.  The „expanded‟ version of Andersen Behavioral Model for Health Services Utilization 
was utilized as the conceptual model.  Structured telephone interviews of 16 women age 40 years 
and above residing in WV who reported never having had a mammogram prior to getting one 
through the Bonnie‟s Bus were conducted.  Descriptive statistics were used to separately 
describe the characteristics of women who utilized Bonnie‟s Bus and the BPBCC.  Chi-square 
statistics for categorical variables and t-tests for continuous variables were used separately in 
both the study samples to determine significant differences between self-reported adherent and 
non-adherent groups.  Logistic regressions were also performed to analyze the relationship 
between self-reported adherence with all the constructs of Andersen model, after controlling for 
all the independent variables, separately for both the study samples.  To determine whether or 
not women who did not participate in the study were different from women who participated, 
non-response bias was assessed in both the study samples.  Thematic analysis of audio-recorded 
data from the telephone interviews was conducted to identify women‟s receptiveness and 
 
 
preferences for various interventions.  Among women who utilized mobile mammography unit, 
only 48.15% were adherent to mammography screening guidelines and among women who 
utilized stationary mammography facility, an overwhelming 92.3% were adherent to 
mammography screening guidelines.  The predictors of self-reported adherence to 
mammography screening guidelines in women who utilized mobile mammography services were 
older age (adjusted odds ratio (AOR) = 2.025, 95% confidence interval (CI) = 1.489-2.754 for 
age group 50-64 years; AOR = 3.181, 95% CI = 1.904-5.314 for age 65 and above), unemployed 
status, extreme obesity (AOR = 1.880, 95% CI = 1.161-3.046) and morbid obesity (AOR = 
1.918, 95% CI = 1.128-3.261), no reported delay in care due to transportation problem, family 
history of BC, breast biopsy in the past, and adherence to Pap test and routine screenings such as 
blood glucose, blood cholesterol, blood pressure and bone mineral density test.  While the 
predictors of adherence to mammography screening guidelines in women who utilized stationary 
mammography facility were health insurance coverage, no reported delay in care due 
transportation problem, adherence to clinical breast exam (CBE), Pap test and other routine 
screenings, and having strong agreement with the positive views about mammography screening.  
The sources of information about health and mammography screening used by rural women who 
had their first mammogram at the Bonnie‟s Bus mostly included doctors or obstetrician / 
gynecologist (OB/GYN), materials from library, health fairs, and internet.  Among community-
based interventions, community-based health educational programs that could be held at public 
places such as library or church or work-sites and among individual-level interventions, mailed 
educational materials were perceived to be the most helpful interventions.  BC-related events 
such as family history of BC and having had biopsy, and adherence to screening tests were 
associated with adherence to mammography screening guidelines in older women who utilized 
mobile mammography services.  While access factors, adherence to other screening tests such as 
CBE, Pap test and having strong positive views about mammography screening were associated 
with adherence to mammography screening guidelines in women who utilized stationary 
mammography facility.  Intervention strategies such as community-based educational programs 
and mailed educational materials could be developed along with the mobile mammography unit 
that may be effective in attracting rural and underserved women in WV.  Incorporating various 
information sources such doctor and/or OB/GYN, and internet in the intervention strategies may 





I would like to genuinely thank my major advisor and committee chair, Dr. Suresh 
Madhavan for guidance and support during the completion of this thesis.  Special thanks to Dr. 
Kimberly Kelly and Dr. Aaron Metzger for their time, participation and valuable feedback on my 
project as members on my committee.  I would also like to acknowledge all the faculties of my 
department for their continued support, my friends from the department, and Angie Frame, who 
helped me in the ordering the stationaries for my project.  I would like to express my sincere 
appreciation to all the women who participated in my research studies. 
I would like to thank my mom, my dad, my two sisters, Pinky and Bansary, and my 






















TABLE OF CONTENTS……………………………………………………………….. v 
 




 Breast Cancer and Mammography Screening……………………………………. 2 
 
Factors Influencing Adherence to Mammography Screening……………………. 2  
 
Mammography Screening in West Virginia………………..…………………….. 3 
 
 Interventions to Overcome Barriers to Mammography Screening……………….. 5 
 
 Mobile Mammography…………………………………………………………….  6 
 
 Bonnie Wells Wilson Mobile Mammography Program…………………………...  6 
 
STATEMENT OF THE PROBLEM……………………………………………………... 7 
 














 Mammography Screening in West Virginia…………………………………….... 21 
 
 Factors Influencing Adherence to Mammography Screening……………………. 22 
 




 Bonnie Wells Wilson Mobile Mammography Program………………………….. 24 
 




 Study Design……………………………………………………………………... 27 
 
 Participants………………………………………………………………………. 27 
 
 Survey Instrument……………………………………………………………….. 28 
 
 Survey Administration and Data Collection……………………………………... 28 
 
 Dependent Variable-Self-Reported Adherence………………………………….. 29 
 
 Independent Variables……………………………………………………………. 30 
 
 Non Response Bias Assessment…………………………………………………. 32 
 




 Characteristics of the Mobile Mammography Study Sample.……………………. 33 
 
 Characteristics of the Stationary Facility Study Sample.…..…………………….. 35 
 
Results of the Bivariate Analyses………………………………………………… 36 
 
 Results of Multivariate Analyses for the Mobile Mammography Study Sample.... 38 
 


















 Table 1: Description of the Study Samples of WV Women……………………… 54 
 
 Table 2: Description of the BBMMP Study Sample by Adherence… …………… 57 
 
 Table 3: Description of the BPBCC Study Sample by Adherence..……………… 60  
 
 Table 4: Logistic Regressions of Adherence in both the Samples……………….. 63 
 
CHAPTER 3: MANUSCRIPT 2 “Preferences for Intervention Strategies”……....... 66 
 




 Study Design…………………………………………………………………….... 70  
 
 Setting…………………………………………………………………………….. 70 
 
 Study Population…………………………………………………………………. 71  
 
 Participant Recruitment…………………………………………………................ 71  
 
 Interview Guide…………………………………………………………………… 72  
 
 Interview………………………………………………………………………….. 72  
 
 Analysis……………………………………………. ……………………………. 72 
 
 Non-Response Bias Assessment………………………………………………….. 73 
 
RESULTS………………………………………………………………………………… 73  
 
 Characteristics of the Participants………………………………………………… 74  
 
 Barriers and Facilitators to Mammography Screening…………………………… 74  
 
 Sources and Channels of Information……………………………………………. 77  
 
 Acceptance of Social Media and Cell-Phones to Receive Information………….. 77  
 


















 Table 1: Characteristics of the Study Participants……………………………...... 89 
 
 Table 2: Barriers and Facilitators to Mammography Screening…………………. 90 
 
 Table 3: Preferences for Interventions…………………………………….……… 91 
  
 Table 4: Reasons for the Preferences of the Interventions……………………….. 92 
 
CHAPTER 4: GENERAL DISCUSSION…..…………………………………………. 93 
 
 RATIONALE AND OBJECTIVES…………………………………………....... 94 
 
 SUMMARY OF THE FINDINGS……………………………………………….. 96 
 
 SIGNIFICANCE OF THE STUDIES……………………………………………. 97 
 
 FUTURE RESEARCH…………………………………………………………... 97 
 
APPENDICES…………………………………………………………………………… 99  
 
 APPENDIX A: Mammography Screening and Preventive Care Survey……… 100  
 
 APPENDIX B: Cover Letter for the First Mailing……………………………….. 107  
 
 APPENDIX C: Cover Letter for the Second Mailing…………………………….. 108  
 
 APPENDIX D: Thank You Letter (Study 1)……………………………………… 109 
 
 APPENDIX E: Cover Letter for Non-Response Bias Assessment………………. 110  
 
 APPENDIX F: Non-Response Bias Assessment Survey………………………… 111  
 




 APPENDIX H: Telephone Interview Schedule………………………………….. 113  
 
 APPENDIX I: Script for Telephone Interview…………………………………… 114  
 

























































































Breast Cancer and Mammography Screening 
 Breast cancer (BC) is the most common cancer among women and is the second leading 
cause of cancer deaths among women in the United States
1
.  In 2012, it is estimated that 226,870 
new cases of BC and 39,510 deaths due to BC will occur in women
1, 2
. Early BC detection can 
lead to long-term survival and better quality of life in women.  Mammography screening is 
considered to be the „gold standard‟ for women at an average risk to detect BC early and hence 
reduce mortality
3, 4
.  Several clinical trials have shown that mammography screening decreases 
mortality by 20-35% in women age 40-69 years of age
5-9
.  Also, a recent Cochrane Review has 
demonstrated that mammography screening reduces the relative risk in mortality by 15% with 
0.05% reduction in absolute risk
10
.  Thus, adherence to mammography screening guidelines 
should be fostered in women age 40 years and above to reduce morbidity and mortality due to 
BC.  
Factors Influencing Adherence to Mammography Screening 
 Overall, mammography screening rates have declined or have stagnated nationally since 
2000 after seeing remarkable increases since 1987
11
.  This poses a fundamental challenge in 
regards to breast health
11
.  Mammography screening rates for women age 40 years and above 
vary by demographic, socio-economic, cultural, geographical, access, and psychosocial factors.   
Demographic factors:  Several studies have recognized demographic characteristics such as 
older age
12-17




, and having higher 
education
12, 14, 15, 19, 20




Socio-economic and access factors: Socio-economic and access factors such as higher income
12, 
14, 15, 17, 18, 21
, having health insurance
12, 17, 21
, visit to a primary care provider in past one year
14, 15, 
17
, and visit to an obstetrician/gynecologist (OB/GYN) in past one year
22, 23
 are also associated 
with women‟s adherence to mammography screening guidelines.   
Health-related behavioral factors:  Various health-related behavioral factors such as not 
smoking
12, 16, 19, 21
, not consuming alcohol
15
, having good to excellent self-reported health
13, 15, 20
, 
participating in other screening tests such as CBE, Pap test, cholesterol or blood pressure 
check
15
, and not being overweight or morbidly obese
15
 have been associated with adherence to 
mammography screening guidelines in women.  
Personal and family medical history related factors: Having family history of BC
12, 14, 16, 17
, 
having had breast problems
17, 20
, and having had breast biopsy
24, 25
 are also significantly 
associated with adherence to mammography screening guidelines in women. 
Psychosocial factors: Studies have shown that psychosocial factors such as having higher 
perceived risk of developing BC
26, 27
, having knowledge of BC and mammography screening
27, 
28
, and having positive views and beliefs about mammography screening
27
 as being associated 
with women‟s adherence to mammography screening guidelines. 
Mammography Screening in West Virginia  
 West Virginia (WV) is the only state that lies entirely within Appalachia and 39 out of its 
55 counties are categorized as rural
29
.  Appalachia is a predominantly rural, medically 
underserved region in the United States characterized by higher median age, poverty, low levels 
of education, high rates of chronic disease, and poor health behaviors
30-33
.  WV has a lower 
incidence but higher rates of advanced and unstaged BC in spite of higher rates than national 
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averages of all-cancer incidence and mortality
29, 34-37
.  The lower incidence but higher rates of 
late and unstaged BC has been attributed to lower mammography screening rates in women in 
WV
29, 39
.  In 2010, WV was ranked 48
th
 among other states of the United States for women 
having mammography screening within the past two years
40
.  A study on screening, incidence, 
and mortality associated with BC in WV using different data sources such as the 2006 Centers 
for Disease Control and Prevention (CDC) Behavioral Risk Factor and Surveillance System 
Survey (BRFSS), WV Cancer Registry (WVCR), and the CDC Wide-ranging Online Data for 
Epidemiologic Research (WONDER) indicated that 74.5% of WV women had a mammogram in 
the past two years compared to 76.6% women nationally
39
.  The significant predictors of 
adherence to mammography screening guidelines reported in this study were older age, higher 
income, having health insurance, and visit to a primary care provider in the past one year
39
.  A 
recent study in WV Medicaid fee-for-service women indicated that less than 40% women had a 
mammogram related billing in 2007-2008 within the previous two years
41
 although 
mammography screening services are covered under Medicaid programs.  The authors of this 
study suggested that there may be factors other than insurance coverage and financial constraints, 
such as lack of knowledge about mammography, cultural influences, views and attitudes about 
mammography, lack of physician‟s recommendations, lack of transportation, which may 
influence screening rates in the Medicaid population.  This coincides with the findings of other 
studies that have reported that women enrolled in state Medicaid programs have lower 
mammography screening rates
42-43
 and are more likely to be diagnosed with advanced stage 
BC
44-46
.  Moreover, studies have also reported that women residing in rural and underserved 
areas are less likely to ever have had a mammogram
47-48
.   
 It is essential for rural and underserved women to have accessible health and BC 
5 
 
prevention information sources from which they can learn about the benefits of mammography 
screening.  A recent study has reported various interpersonal sources such as doctors, nurses, 
friends and channel sources such as television, magazines and internet among the most preferred 
sources of information for women residing in rural areas
49
.  In addition, the authors of this study 
suggested that multiple channels including internet and text messages may become regular BC 
prevention sources and health educators may use these when developing educational 
interventions to increase mammography screening in women in rural areas.   
Interventions to Overcome Barriers to Mammography Screening 
          Several effective interventions to reduce disparities related to mammography screening 
and BC have been reported.  A meta-analysis
50
 reported that women exposed to tailored 
interventions were significantly more likely to get a mammogram.  It also indicated that a 
tailored physician‟s letter and/or booklets along with telephone counseling, use of printed 
educational materials, tailored telephone counseling, and educational programs coupled with on-
site mammography screening increased adherence to mammography screening guidelines.  Some 
programs which utilized qualitative study designs indicated that lay health advisors influenced 
the attitudes and behavior of women in their social networks and hence favorably influenced 
their screening behaviors
51, 52
.  A review of intervention studies
53
, which included 151 published 
and unpublished trials listed letter of invitation, a mailed educational material, a letter of 
invitation plus a telephone call, and training activities plus direct reminders to women as 
effective strategies likely to increase participation of women in community mammography 
screening.  Another review article
54
, which summarized seven studies indicated that peer support 
telephone calls increased mammography screening by 49%.  One intervention that has been in 
6 
 
use for more than two decades to overcome barriers and increase mammography screening rates 
in rural and hard-to-reach populations is the use of mobile mammography
55
.   
Mobile Mammography 
 Mobile mammography programs offer low cost or free mammography screening services 
to rural and hard-to-reach women populations and hence help to overcome barriers related to 
mammography screening.  A review of literature mentioned that rural women who have to travel 
long distances to get a mammogram, who lack insurance and who have an inconsistent history of 
previous screenings are more likely to get screened if they have access to mobile mammography 
services
56
.  Hence, mobile mammography screening programs increase accessibility for women 
by providing services closer to home, at work sites, health clinics, health fairs, churches and 
community centers. 
Bonnie Wells Wilson Mobile Mammography Program 
 The „Bonnie Wells Wilson Mobile Mammography Program‟ (called Bonnie‟s Bus 
hereafter) was established in 2009 with the long term goal of increasing persistence of 
mammography screening in underserved women in rural WV.  It is a program of the Mary Babb 
Randolph Cancer Center (MBRCC) in partnership with West Virginia University Healthcare.  
Bonnie‟s Bus was put into practice in honor of Bonnie Wells Wilson who succumbed to BC in a 
remote area of the state with no access to screening mammography.  The goal of the Bonnie‟s 
Bus is to provide BC screening services to women in WV, especially those in rural parts of the 
state with limited or no access to screening mammography.  It is a statewide partnership of 
women‟s groups, clinicians, public health professionals and other community leaders all working 
toward reducing mortality from BC in WV.  The self-contained mobile unit has a digital 
mammography instrument, patient-education area and waiting area, and a restroom.  The bus has 
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been in service since September 2009 and travels across the state from early spring to late fall.  
However, it goes off-road during winter due to extreme climate and snow.  Although the 
program does require a physician referral, walk-ins are also accepted for which the provider on 
staff can write the referral.  Mammograms are billed to third-party payers, and the program 
works closely with the West Virginia Breast and Cervical Screening Program (CDC) to provide 
service to women who are uninsured.  Funding from grants and donations also help in providing 
mammograms to the uninsured women and those whose income is at or below 200% of the 
federal poverty level. 
 Before Bonnie‟s Bus was established, women in WV typically utilized mammography 
screening services from the stationary facilities such as the Betty Puskar Breast Care Center 
(BPBCC), Montgomery General Hospital, Advanced Women's Imaging by Saint Francis 
Hospital and few others located throughout WV.  The BPBCC is the largest mammogram and 
BC treatment facility in WV and is housed at the MBRCC that launched and operates Bonnie‟s 
Bus.  The BPBCC provides a comprehensive program for breast care, offering the best available 
expertise, educational tools, and technology aimed at the early detection of BC in Morgantown, 
WV.  The center sees approximately 10,000 women every year.   
STATEMENT OF THE PROBLEM 
As mammography screening rates have stagnated or declined overall and in WV and 
large segments of rural WV women remain hard-to-reach, the number of advanced and unstaged 
BC cases detected and mortality related to BC will only increase in the future.  Hence, there is a 
pressing need to increase mammography screening among these rural women in WV.  Bonnie‟s 
Bus is a major effort towards reaching the underserved and rural women and increase 
mammography screening rates. 
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Mobile mammography programs have been in service for more than twenty years, 
however there have been very few studies about their effectiveness.  Several studies have 
demonstrated that mobile mammography increased mammography utilization in vulnerable 
populations by reducing access barriers
57-59
.  A randomized clinical trial that assessed the benefit 
of on-site mobile mammography coupled with health education for older women reported that 
offering on-site mammography at community-based sites where older women gather is an 
effective method for increasing breast cancer screening rates
57
.  Another study which evaluated 
interventions to promote screening mammography among women in rural communities through 
community education and low-cost mobile mammography van services found that utilization of 
mammography screening increased when access and cost barriers were reduced
58
.  Yet another 
study documented that partnering with churches to provide mobile mammography screening 
increased the potential to improve adherence to mammography screening in under-screened 
women
59
.  However, no studies have described women who are utilizing mobile mammography 
screening services or explored the factors that may influence their adherence to mammography 
screening guidelines.  Such information can be useful to develop effective intervention strategies 
aimed at increasing mammography screening rates in these women.  To date, only one study has 
reported the characteristics of women utilizing mobile mammography unit (Bonnie‟s Bus) and 
predictors of adherence to mammography screening guidelines
60
.  However, this study did not 
compare the characteristics and predictors of adherence to mammography screening guidelines 
in women who utilize stationary mammography facilities, and how they are different from those 
who utilize mobile mammography unit.  Understanding the characteristics and hence predictors 
of adherence in women who utilize Bonnie‟s Bus to get a mammogram and compare those to 
women who utilize BPBCC to get a mammogram can help to identify the determinant 
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characteristics of these women to help guide the development of targeted educational programs 
and interventions to increase mammography screening rates.  Also, there are no reported studies 
that have looked at the views and attitudes towards mammography screening of women who 
never had a mammogram before.  As suggested by a recent study
41
, it is vital to understand the 
barriers and facilitators to mammography screening in women who never had a mammogram 
before getting it at Bonnie‟s Bus.  Also, little research has examined the types of intervention 
strategies linked with mobile mammography that are likely to improve screening rates and the 
effectiveness of such a program.  Although many interventions effective in increasing screening 
rates have been reported in the literature, no studies have assessed the perspectives of women at 
whom these interventions are targeted, such as their receptiveness towards these interventions 
and their perception of whether or not they would be effective with their peers and in their 
communities.   Besides determining the information sources used by women for mammography 
screening and their advice seeking behavior, it is important to target these rural and underserved 
women through appropriate sources and channels to increase mammography screening rates.  
Hence, understanding women‟s‟ barriers and facilitators for mammography screening, their 
perception and receptiveness about intervention strategies, and the sources and channels of 
health-related information they rely on, can be used in developing targeted educational programs 
and interventions that linked to Bonnie‟s Bus can increase mammography screening rates in 
women in WV.   
AIMS / OBJECTIVES 
The aims of this research study are: (1) to describe the profiles of women and determine 
predictors of adherence to mammography screening guidelines in women who utilize Bonnie‟s 
Bus in WV and those who utilize a stationary mammography facility, BPBCC, and (2) to 
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determine what types of targeted educational interventions coupled with mobile mammography 
are perceived as likely to be acceptable and effective by non-adherent women.  The specific 
study aims and objectives are: 
Aim 1:  Identify the differences in the profiles of women age 40 years and above who utilize 
Bonnie‟s Bus mobile mammography service with those women age 40 years and above who 
obtain mammography screening at the BPBCC. 
Objective 1.1:  Describe the characteristics (demographic, socio-economic, access, health-
related behavioral, personal and family history, and psychosocial factors) of women age 40 
years and above who utilize Bonnie‟s Bus mobile mammography service. 
Objective 1.2:  Describe the characteristics (demographic, socio-economic, access, health-
related behavioral, personal and family history, and psychosocial factors) of women age 40 
years and above who utilize a typical mammography stationary facility such as the BPBCC. 
Objective 1.3:  Determine how the two study populations of women age 40 years and above 
differ in terms of their demographic, socio-economic, access, health-related behavioral, 
personal and family history and psychosocial factors. 
Aim 2:  Identify the differences in the predictors of self-reported adherence in women age 40 
years and above who utilize Bonnie‟s Bus mobile mammography services with those women 
age 40 years and above who obtain mammography screening at the BPBCC. 
Objective 2.1:  Determine the predictors of self-reported adherence in women who utilize 
Bonnie‟s Bus mobile mammography services by comparing the women who are adherent to 
mammography screening guidelines with those who are not. 
11 
 
Objective 2.2:  Determine the predictors of self-reported adherence in women who obtain 
mammography screening at a stationary facility such as the BPBCC, by comparing women 
who are adherent to mammography screening guidelines with those who are not. 
Objective 2.3:  Determine how the predictors of self-reported adherence in these two study 
populations of women age 40 years and above who utilize Bonnie‟s Bus mobile 
mammography service and mammography service at a stationary facility (BPBCC) are 
different. 
Aim 3:  Determine which of the personal and community tailored intervention programs 
reported as effective in the literature could be developed around Bonnie‟s Bus that are 
perceived as most likely to be effective in increasing mammography screening rates among 
the hard-to-reach and non-adherent women population.   
Objective 3.1:  Conduct telephone interviews among a sample of women age 40 years and 
above who were identified as having received their first mammogram during a Bonnie‟s Bus 
visit to their community.  
Objective 3.2:  To examine women‟s barriers and facilitators for mammography screening, 
their sources of health-related information, and to identify from their perspective the 
receptiveness for intervention strategies that are most likely to be effective in increasing 
screening rates when linked to mobile mammography. 
SIGNIFICANCE 
This project will determine the differences in the characteristics of women of WV who 
utilize mobile units and stationary facilities to obtain mammography screening.  It will also 
determine the differences in the predictors of self-reported adherence to mammography 
screening guidelines in these two study populations.  These findings along with the findings from 
12 
 
the telephone interviews will assist in developing intervention strategies that are likely to be most 
effective for Bonnie‟s Bus to attract women age 40 years and above who have had mammograms 
at irregular time intervals or who have never had a mammogram before.  This project will also 
guide the development of interventions such as breast health education programs, and public 
communication campaigns that could be easily implemented in the community. These 
interventions and programs may be coupled with other screening and healthcare services in rural, 
medically underserved areas thus leading to increased mammography screening rates and 
adherence to mammography screening guidelines.  
ASSUMPTIONS 
 Women who utilize Bonnie‟s Bus are representative of the age eligible rural Appalachian 
women population for whom mammography screening is recommended. 
 Women who obtain mammography screening at BPBCC are representative of women 
who get mammogram at stationary facilities and they will be able to provide the required 
survey information with limited recall bias. Minimal recall bias is being assumed in the 
answers to survey questionnaire to be reported by both the sample populations. 
LIMITATIONS 
 Since a self-administered mail survey was used to collect the required information from a 
sample of BPBCC women, limitations associated with mail surveys respondent 
misinterpretation of survey instructions, and difference between respondents and non-
respondents may affect the study results. 
 Self-reported information about mammography screening may differ from the 
information obtained from the records of healthcare providers.  An individual tends to 
13 
 
over-report his or her use of screening and to underreport the time since their last screen 
which may lead to self-report bias
61
. 
 The results of the study may not be entirely representative of women elsewhere in the 
country as only women in WV were surveyed.  
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PREDICTORS OF SELF-REPORTED ADHERENCE TO MAMMOGRAPHY 
SCREENING GUIDELINES IN WEST VIRGINIA WOMEN  
INTRODUCTION 
 Breast cancer (BC) is the most common cancer among women and is the second leading 
cause of cancer deaths among women in the United States
1
.  In 2012, it is estimated that 226,870 
new cases of BC and 39,510 deaths due to BC will occur in women
1, 2
.  Early BC detection can 
lead to long-term survival and improved quality of life in women.  Mammography screening is 
considered to be the „gold standard‟ for women at an average risk to detect BC early thereby 
reducing mortality
3, 4
.  Several clinical trials have shown that mammography screening reduces 
BC-related mortality by 20-35% in women age 40-69 years of age
5-9
.  Also, a recent Cochrane 
Review has reported that mammography screening reduces the relative risk in mortality by 15% 
with 0.05% reduction in absolute risk
10
.  Thus, adherence to mammography screening guidelines 
should be fostered in women age 40 years and above to reduce mortality due to BC.  
Mammography Screening in West Virginia 
 West Virginia (WV), the only state that lies entirely within Appalachia has 34 out of its 55 
counties categorized as rural
11, 12
.  Moreover, 48 of WV‟s 55 counties are wholly or partially 
designated as Medically Underserved Areas (MUAs) by the Health Resource and Services 
Administration (HRSA)
13
.  Appalachia is a predominantly rural, medically underserved region in 
the United States characterized by poverty, low levels of education, high rates of chronic disease, 
and poor health behaviors
14-17
.  Despite the higher prevalence of chronic diseases, and higher 
rates than national averages of all-cancer incidence and mortality, WV has a lower incidence but 
higher rates of advanced and unstaged BC
12, 18-22
.  The lower incidence but higher rates of late 
22 
 
and unstaged BC has been attributed to lower mammography screening rates in women in WV
12, 
23
.  In 2010, WV was ranked 48
th
 among other states of the United States for women having 
mammography screening within the past two years
24
.  A study on screening, incidence, and 
mortality associated with BC in WV using different data sources such as the 2006 Centers for 
Disease Control and Prevention (CDC) Behavioral Risk Factor and Surveillance System Survey 
(BRFSS), WV Cancer Registry (WVCR), and the CDC Wide-ranging Online Data for 
Epidemiologic Research (WONDER) indicated that 74.5% of WV women had a mammogram in 
the past two years compared to 76.6% women nationally
23
.  The significant predictors of 
adherence to mammography screening guidelines reported in this study were older age, higher 
income, having health insurance, and visit to a primary care provider in the past one year
23
.  A 
recent study about mammography screening in WV Medicaid fee-for-service women indicated 
that less than 40% women had a mammogram related billing in 2007-2008 within the previous 
two years although mammography screening services are covered under Medicaid programs
25
.  
The authors of this study suggested that there may be factors other than insurance coverage and 
financial constraints, such as lack of knowledge about mammography, cultural influences, views 
and attitudes about mammography, lack of physician recommendation, lack of transportation, 
which may influence screening rates in the Medicaid population.  This coincides with the 
findings of other studies that have reported that women enrolled in state Medicaid programs have 
lower mammography screening rates
26, 27
 and are more likely to be diagnosed with advanced 
stage BC
28-30
.  Thus, the studies highlight the need for interventions targeted at vulnerable 
women to increase mammography screening rates and adherence to mammography screening 
guidelines. 
Factors Influencing Adherence to Mammography Screening 
23 
 
 Mammography screening rates have declined or have stagnated nationally since 2000 after 
seeing remarkable increases since 1987
31
.  This poses a fundamental challenge to breast health
31
.  
The lack of adherence to mammography screening guidelines varies by demographic, socio-
economic, cultural, geographical, access and psychosocial factors in women age 40 years and 







, and having higher education
32, 34, 35, 39, 40
 as the 
predictors of women‟s adherence to mammography screening guidelines.  Socio-economic and 
access factors such as higher income
32, 34, 35, 37, 38, 41
, having health insurance
32, 37, 41
, visit to a 
primary care provider in past one year
34, 35, 37
, and visit to an obstetrician/gynecologist 
(OB/GYN) in past one year
42, 43
 are also associated with women‟s adherence to mammography 
screening guidelines.  Various health-related behavioral factors such as not smoking




, having good to excellent self-reported health
33, 35, 40
, participating in 
other screening tests such as clinical breast exam (CBE), Pap test, cholesterol or blood pressure 
check
35
, and not being overweight or morbidly obese
35
 have been associated with adherence to 
mammography screening guidelines in women.  Having a family history of BC




, and having had a breast biopsy
44, 45
 are also significantly associated 
with adherence to mammography screening guidelines in women.  Studies have shown that 
psychosocial factors such as having higher perceived risk of developing BC
46, 47
, having 
knowledge of BC and mammography screening
47, 48
, and having positive views and beliefs about 
mammography screening
47
 as being associated with women‟s adherence to mammography 
screening guidelines. 
Interventions to overcome Barriers to Mammography Screening 
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 Several studies have reported interventions such as physician‟s letter and/or booklets 
along with telephone counseling, use of printed educational materials, and tailored telephone 
counseling that have been effective to reduce disparities related to mammography screening
49-53
. 
One such intervention that has been in use for more than two decades to overcome barriers and 
increase mammography screening rates in rural and hard-to-reach populations is mobile 
mammography
54
.  Mobile mammography programs offer low cost or free mammography 
screening to rural and hard-to-reach women populations.  Several studies have demonstrated that 
mobile mammography reduce access barriers thereby increasing mammography utilization in 
vulnerable populations
55-57
.  Rural women who have to travel long distances to get a 
mammogram, who do not have insurance and who have an inconsistent history of previous 
screenings are more likely to get screened if they have access to mobile mammography 
services
58
.  Hence, mobile mammography screening programs increase accessibility for women 
by providing services closer to home, at work sites, health clinics, health fairs, churches and 
community centers. 
Bonnie Wells Wilson Mobile Mammography Program 
 The „Bonnie Wells Wilson Mobile Mammography Program‟ (called Bonnie‟s Bus 
hereafter) was established in 2009 with the long term goal of increasing adherence and 
persistence of mammography screening in underserved women in rural WV.  It is a program of 
the Mary Babb Randolph Cancer Center (MBRCC) in partnership with West Virginia University 
Healthcare.  Bonnie‟s Bus was established to provide BC screening services to women in WV, 
especially those in rural parts of the state with limited or no access to screening mammography.  





 Before Bonnie‟s Bus was established, women in WV typically utilized mammography 
screening services from the stationary facilities such as the Betty Puskar Breast Care Center 
(BPBCC), Montgomery General Hospital, Advanced Women's Imaging by Saint Francis 
Hospital and a few other such facilities located throughout WV.  The BPBCC is the largest 
mammogram and BC treatment facility in WV and is housed at the MBRCC that launched and 
operates Bonnie‟s Bus.  The BPBCC provides a comprehensive program for breast care, offering 
the best available expertise, educational tools, and technology aimed at the early detection of BC 
in Morgantown, WV.  The center sees approximately 10,000-12,000 women every year.   
Mobile mammography programs have been in service for more than twenty years, 
however there have been very few studies about their effectiveness.  A recent study which 
described the women who utilize mobile mammography unit (Bonnie‟s Bus) and what factors 
influence their adherence to mammography screening guidelines
59
 may be useful to develop 
effective intervention strategies aimed at increasing mammography screening rates and 
persistence in these women.  However, this study did not determine how women who utilize 
mobile mammography units for screening may be different from women who get their routine 
screening done at a stationary facility.  Understanding the characteristics and hence predictors of 
adherence in women who utilize mobile mammography unit to get a mammogram and compare 
those to women who utilize a stationary facility, can help to identify the determinant 
characteristics of these women to facilitate the development of targeted educational programs 
and interventions to increase mammography screening rates.  Moreover, in a rural, underserved, 
geographically and socio-economically challenged state, the „standard‟ approach of providing 
screening at fixed facilities is not the only solution to improve screening rates.  Hence, the 
objectives of this research study are to identify the characteristics of women age 40 years and 
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above who utilize Bonnie‟s Bus mobile mammography service and those women age 40 years 
and above who obtain mammography screening at a stationary facility such as the BPBCC, and 
to determine the predictors of self-reported adherence in these two study populations. 
CONCEPTUAL FRAMEWORK 
 To achieve the objectives of the research study, the „expanded‟ version of Andersen 
Behavioral Model for Health Services Utilization (Andersen model)
60
 is utilized as the 
conceptual model (Figure 1).  This model is one of the most frequently used conceptual 
frameworks for analyzing patient utilization of health care services.  Also, the data on all the 
factors included in this conceptual framework is well captured by the Mammography Screening 
and Preventive Care Survey which has been used to collect data since the establishment of 
Bonnie‟s Bus in 2009.  The reasons for the choice of this model and its details are explained 
elsewhere
59
.  Predisposing factors such as age, education, employment status, body mass index 
(BMI), smoking status, alcohol consumption, and enabling factors such as marital status, 
household income, insurance coverage, visit to doctor and obstetrician/gynecologist (OB/GYN) 
in past year, problems in performing routine and instrumental activities of daily living, and delay 
in care due to transportation are included in the model.  Need-related factors included in the 
model are self-rated health status, family history of BC, adherence to CBE and Pap test, having 
had breast problems, having had breast biopsy, history of cancer, and other screening tests for 
cholesterol, blood pressure, bone mineral density and glucose.  Psychosocial factors such as 
perceived five year and lifetime risks of developing BC, knowledge about mammography 
screening and views on mammography screening are also included in the model.  Use of this 
expanded version of the Andersen model of healthcare services utilization provides a strong 
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theoretical framework to identify the factors that influence adherence to mammography 
screening guidelines in the two study samples.   
METHODS 
Study Design 
 This research study used a cross-sectional study design.   
Participants 
 Participants for this research study comprised of women throughout WV who utilized 
mammography screening at the Bonnie‟s Bus in the years 2009, 2010 and 2011 and those who 
had mammography screening at the BPBCC at least once in the past 10 years and completed the 
survey.   
 Out of a total of 2,447 women who utilized mammography services at the Bonnie‟s Bus, 
1,313 women consented to participate in the survey.  Out of 1,313 women, six women did not 
report age, seven women did not report time since last mammogram, and seventy-nine women 
already had a mammogram at the Bonnie‟s Bus before and hence were not included in the 
sample.  Sixty women were under the age of 40 years and were not included in the study to be 
consistent with the mammography screening guidelines, which recommends mammography 
screening in women age 40 years and above
61-63
.  Therefore, the final sample size for the 
Bonnie‟s Bus was 1,161 (50.59%).   
 A total of 16,687 women age 40 years and above utilized BPBCC to get a screening 
mammogram at least once in the past ten years (from August 2001 to July 2011).  Out of these, 
2,505 women were randomly selected and invited to participate in the study.  Out of 2,505 
women contacted, 246 women did not receive the survey due to bad address and 4 women died 
during the ten-year period and thus were not included in the study.  Hence, a total of 2,255 
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women were assumed to have received the survey.  Out of these, 1,104 women (48.96%) 
completed and returned the survey which comprised the final sample size for the BPBCC 
sample.   
 The BPBCC was chosen as a representative stationary site for comparing the Bonnie‟s Bus 
women because it is the largest mammography screening facility in the state and 60% of its 
coverage area overlaps with the Bonnie‟s Bus coverage area. 
Survey Instrument 
For this study, data were collected using the West Virginia University Institutional 
Review Board (WVU-IRB) approved Mammography Screening and Preventive Care Survey 
(Appendix A) from women who utilized Bonnie‟s Bus to get a mammogram and those who 
utilized BPBCC at least once in the past ten years to get a mammogram.  The survey 
questionnaire was pilot tested in a small group of women to assess its reliability and validity.  It 
had several sections including personal health history, menstrual and pregnancy history, family 
history of cancer, cancer risk assessment and screening history, views on BC screening, BC 
awareness, preventive care and wellness history, nutrition and exercise history, dental, smoking 
and alcohol consumption history, and demographics.   
Survey Administration and Data Collection   
Women who utilize Bonnie‟s Bus to get a mammogram are typically provided study 
information and requested to participate in research survey.  Women agreeing to participate in 
the research study are required to sign the consent and Health Insurance Portability and 
Accountability Act form before completing the survey.  This informed consent form is used to 
seek their consent to use their survey data for research, and also contact them, if necessary, for 
the current or any other study for which they may be eligible in the future.    
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A survey, a cover letter (Appendix B) and a prepaid business reply envelope from the 
radiologist at the BPBCC were sent to 2,505 randomly selected women who were screened at the 
BPBCC at least once in the past ten years.  At the three week interval, a cover letter (Appendix 
C) and the survey were mailed again to those who had not responded to maximize the response 
rate.  Those who completed and returned the survey were assumed to have given their consent to 
participate in the study.  A thank you letter (Appendix D) with $5 gift-card was mailed to all 
women who completed and returned the survey to acknowledge their participation and time. 
Dependent Variable - Self-Reported On-Schedule Adherence to Mammography Screening 
Guidelines 
The main outcome of interest was self-reported on-schedule adherence to mammography 
screening guidelines, defined as having had a mammogram in the past one to two years in 
women
64
.   
For this study, we focused on the United States Preventive Services Task Force 
(USPSTF) 2002 recommendations which advocates mammography screening every 1-2 years for 
women age 40 years and above
61, 65
 which are in general agreement with current 
recommendations from several professional organizations such as Centers for Disease Control & 
Prevention (for BRFSS, National Health Interview Survey, National Center for Health Statistics) 
and Healthy People 2010 & 2020 objectives.  Moreover, data from the BPBCC sample is from 
women who have had at least one mammogram from 2001 to 2011 during which USPSTF 2002 
recommendations were being followed by clinicians.  The recommendations are consistent with 
the Medicare and Medicaid coverage for screening mammograms as well. 
The dependent variable, self-reported adherence to mammography screening guidelines, 
was dichotomized into adherent (=1) and non-adherent (=0) groups.  Women who reported 
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having had a mammogram in the past 1 to 2 years were considered adherent while those who 
never have had a mammogram and those who had their last mammogram more than 2 years prior 
were considered non-adherent to mammography screening guidelines. 
Independent Variables 
Our analyses of the factors influencing adherence to mammography screening guidelines 
in women age 40 years and above was guided by the extended version of Andersen model where 
the utilization of healthcare services is considered as the function of an individual‟s 
predisposition to use services, factors which enable or impede use, need for care and various 
psychosocial factors.   
Predisposing factors 
Various socio-demographic variables were utilized: age (40-49, 50-64, 65and above); 
education level (less than high school, some high school/high school graduate, GED/Tech, some 
college/graduate); and employment status (employed, unemployed); health-related variables such 
as body mass index (BMI) (underweight/normal weight BMI < 25 kg/m
2
, overweight 25 kg/m
2 
<= BMI < 30 kg/m
2 
, obese 30 kg/m
2 
<= BMI < 35 kg/m
2
, extremely obese 35 kg/m
2 
<= BMI < 
40 kg/m2, morbidly obese BMI >= 40 kg/m
2
); smoking status (never, former, current); and 
alcohol consumption (yes, no). 
Enabling factors 
Several variables that may impede or enable women to utilize mammography screening 
as per the guidelines were utilized: marital status (married/partnered, single/divorced/widowed); 
household income (less than $25,000, $25,000-$50,000, $50,000-$75,000, more than $75,000); 
health insurance (yes, no); visit to physician in the past year (yes, no); visit to OB/GYN in the 
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past year (yes, no); delay in medical care due to transportation (yes, no); problems in performing 
activities of daily living (ADL), and instrumental activities of daily living (IADL) (yes, no). 
Need-related factors 
Health-related and medical history variables were also explored: self-reported health 
status (poor/fair, good/very good/excellent); family history of BC (yes, no); breast problems in 
the past (yes, no); breast biopsy in the past (yes, no); adherence to clinical breast exam (CBE) 
(yes, no); adherence to Pap test (yes, no); having had any cancer (yes, no); a composite score of 
having had other screening tests such as blood glucose test, bone mineral density test, cholesterol 
test, high blood pressure test (possible scores 0, 1, 2, 3, or 4).  The composite scores were 
grouped in two groups, those with score 0-3 and those with score 4.  A woman who would have 
all the four screening tests in past two years was given the score of 4 while a woman who would 
not have any of these screening tests in past two years was given the score of 0.  A woman was 
considered adherent to CBE if she had CBE in past one year as per recommended guidelines
62
 





Perceived five-year risk and perceived lifetime risk of developing BC where women were 
asked to rate their level of risk in comparison to the risk of other women of their age in the 
general population (lower, similar, higher); views towards mammography screening; and 
knowledge about BC and mammography screening were used.  Views towards mammography 
screening were measured using eight statements for which participants had to indicate their 
extent of agreement or disagreement with each statement using a 7-point Likert scale where 1 = 
strongly agree and 7 = strongly disagree.  Four statements reflected positive views about 
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mammography screening while four other statements reflected negative views about 
mammography screening.  For example, a positive view statement was „Having mammography 
screening would reassure me that everything is OK‟ and a negative view statement was „Having 
mammography screening would be painful‟.  Internal consistency for positive and negative 
views statements was evaluated using Cronbach‟s alpha co-efficient.  For the Bonnie‟s Bus data, 
the Cronbach‟s alpha was 0.758 for a set of positive views and 0.713 for a set of negative views 
which indicated sufficient internal consistency.  While for the BPBCC data, the Cronbach‟s 
alpha was 0.756 for a set of positive views and 0.678 for the set of negative views which again 
indicated sufficient internal consistency.  Knowledge about BC and mammography screening 
was assessed by summing correct responses to six BC and mammography screening related 
statements.  Correct responses were assigned score of 1 and hence maximum possible knowledge 
score was 6.  Participants‟ total knowledge scores were analyzed by three groupings (0-2, 3-4, 
and 5-6).  The knowledge statements were validated by two WVU clinicians and three 
researchers overseeing the project. 
Non-Response Bias Assessment 
To determine whether or not women who did not participate in the study were different 
from women who participated, non-response bias was assessed in both the study samples. 
Women who utilized Bonnie‟s Bus to get a mammogram and did not consent to participate in the 
survey were asked to provide their basic information such as their age, race, marital status, 
employment status, health insurance coverage, BMI and if it was their first mammogram at the 
Bonnie‟s Bus.  The survey response rate for the Bonnie‟s Bus was 50.59%.  Survey respondents 
were compared to non-respondents on selected demographic and access factors as noted above.  
Non-respondents were significantly older (64.4% in age group >= 65 years, p<0.0001), from 
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other minority race (64.3%, p=0.009), single/widowed (53.9%, p=0.002), unemployed (52.2%, 
p=0.001), overweight and morbidly obese (54.0% and 51.2% respectively, p<0.0001) and with 
some kind of insurance coverage (51.7%, p=0.007).   
 The survey response rate for the BPBCC study sample was 48.96%.  From those who did 
not complete and mail back the survey, 400 women were randomly selected and mailed a WVU-
IRB approved a brief non-response bias assessment survey (Appendix F) along with a cover 
letter (Appendix E).  This survey was developed by selecting key questions from the 
Mammography Screening and Preventive Care Survey.  These included possible reasons for non-
participation, time since last mammogram, a positive view statement about mammography 
screening, a knowledge item about mammography screening, and other demographic and access 
questions.  A total of 100 women completed and mailed back this survey.  Twenty-eight percent 
of women said that they misplaced the survey, and 26% mentioned that they do not respond to 
mail surveys in general.  Another 12% of women specified that they had no time to complete and 
mail back the survey, and participate in the study, while 9% mentioned other reasons for not 
participating in the study.  Survey respondents were compared to non-respondents on the 
selected information collected using the non-response bias assessment survey.  Non-respondents 
were significantly more likely to be unemployed (54.0%, p=0.026), and have less than college 
education (51.0%, p=0.013) and worry sometimes about getting BC (53%, p<0.0001).   
Statistical Analyses 
 Descriptive statistics were used to separately describe the characteristics of women age 40 
years and above who utilized mobile mammography services and the stationary facility to get a 
mammogram and also completed the Mammography Screening and Preventive Care Survey.  
Chi-square statistics for categorical variables and t-tests for continuous variables were used 
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separately in both the study samples to determine significant differences between self-reported 
adherent and non-adherent groups.  Logistic regressions were also performed to analyze the 
relationship between self-reported adherence with all the constructs of Andersen model, after 
controlling for predisposing, enabling, need-related and psychosocial factors, separately for both 
the study samples.  We entered variables in sequential blocks for logistic regressions for both the 
study populations.  Model 1 included only predisposing factors as independent variables.  Model 
2 added enabling factors to model 1.  Model 3 added need-related factors in addition to variables 
mentioned in model 2.  Model 4 included psychosocial factors in addition to variables specified 
in model 3 thereby making model 4 the completely “adjusted model”.  In all regressions models, 
„non-adherent group‟ was the reference group for the dependent variable.  Resulting odds ratios 
and their corresponding 95% confidence intervals were examined.  The findings that were 
significant with p-values less than 0.05 levels are discussed.  SAS 9.2 software program was 
used for the statistical analyses. 
RESULTS 
Characteristics of the Mobile Mammography Study Sample 
 The left panel of Table 1 describes the characteristics of 1,161 women age 40 years and 
above who utilized Bonnie‟s Bus to get a mammogram from 2009 to 2011 and completed the 
Mammography Screening and Preventive Care Survey.  Women in this study sample were on 
average of age 54.5 years.  A majority (57%) of the women were in the age group 50-64 years, 
while 31% were in age group 40-49 years and only 12% were age 65 and above.  A majority 
(65%) were married or partnered, had less than college level education (70%), were unemployed 
(52%), were overwhelmingly overweight to morbidly obese (82%), had a household income of 
less than $25,000 (67%), were insured (57%), and reported their health status as good to 
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excellent (76%).  Twenty-five percent of the women were current smokers and a majority (75%) 
did not consume alcohol.  Fifty-eight percent of the women had visited a doctor in the past year 
while only 35% had visited an OB/GYN in the past year.  Sixteen percent of the women reported 
a family history of BC, 13% reported breast problems and 19% had a breast biopsy in the past.  
Sixty-nine percent of women reported having had a Pap test in the past two years while only 
47% reported having had a CBE in the past year.  Only 14% of the study sample had all the four 
screenings such as blood glucose test, bone mineral density test, cholesterol test and high blood 
pressure test in the past two years.  A low percentage of women perceived their five-year risk 
(12%) and lifetime risk (14%) to be higher than other women in the general population.  Almost 
equal proportion of women (47%) had moderate knowledge (scores 3 and 4) and higher (scores 5 
and 6) knowledge about BC and mammography screening.  The mean score for the positive 
views statements was 1.741 (1 = Strongly agree and 7 = Strongly disagree) and that for the 
negative views statements was 5.509 (1 = Strongly agree and 7 = Strongly disagree).  Out of 
1,161 women, 559 women (48.15%) reported adherence to mammography screening guidelines 
i.e. having had a mammogram in the past 1-2 years. 
Characteristics of the Stationary Facility Study Sample 
 The right panel of Table 1 describes the characteristics of 1,104 women age 40 years and 
above who had at least one mammogram at the BPBCC in the past ten years and completed the 
Mammography Screening and Preventive Care Survey.  Women in this study sample were on 
average of age 57.8 years.  A majority (57%) of the women was in the age group 50-64 years, 
while 23% were age 65 and above and 20% were in the age group 40-49 years.  A majority 
(77%) were married or partnered, had at least some college level education (62%), were 
employed (58%), overweight to morbidly obese (68%), had household income more than 
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$50,000 (55%), were insured (95%), and reported their health status as good to excellent (85%).  
Ten percent of women were current smokers and a majority (52%) did not consume alcohol.  
Seventy-three percent of women had visited a doctor in the past year while 53% had visited an 
OB/GYN in the past year.  Twenty percent of women reported a family history of BC and 23% 
reported breast problems.  One-third of the study sample had breast biopsy in the past, and 14% 
reported any cancer.  Seventy percent of women reported having had a Pap test in the past two 
years and 63% reported having had a CBE in the past year.  Only 32% of the study sample had 
all the four screenings such as blood glucose test, bone mineral density test, cholesterol test and 
high blood pressure test in the past two years.  A low percentage of women perceived their five-
year risk (16%) and lifetime risk (18%) to be higher than other women in the general population.  
A majority (62%) of the women had moderate knowledge (scores 3 and 4) while 31% reported 
higher knowledge (scores 5 and 6) about BC and mammography screening.  The mean score for 
the positive views statements was 1.975 (1 = Strongly agree and 7 = Strongly disagree) and that 
for the negative views statements was 5.822 (1 = Strongly agree and 7 = Strongly disagree).  Out 
of 1,104 women, 1,019 women (92.3%) reported adherence to mammography screening 
guidelines i.e. having had a mammogram in the past 1-2 years. 
Results of Bivariate Analyses 
 Table 2 details the independent variables that were significantly different between women 
who were adherent and non-adherent to mammography screening guidelines in the study sample 
who utilized mobile mammography unit.  The average age of women in the adherent group was 
56.03 years while that in the non-adherent group was 53.03 years.  Self-reported adherence to 
mammography screening guidelines was higher in older women (
2
 = 23.914, p < 0.0001), 
women who were unemployed (
2





 = 9.661, p = 0.008), those who had visited a doctor (
2
 = 5.616, p = 0.018) and/or 
OB/GYN (
2
 = 11.072, p = 0.0009) in the past year, those who reported a family history of BC 
(
2
 = 9.603, p = 0.0019), those who had breast problems (
2
 = 10.734, p = 0.0011), those who 
had a breast biopsy in the past (
2
 = 18.547, p < 0.0001), and those who were adherent to CBE 
(
2
 = 6.153, p = 0.0131) and Pap test (
2
 = 107.362, p < 0.0001) and those who reported all the 
four routine screenings in the past two years (
2
 = 9.930, p = 0.0016). 
 Table 3 details the independent variables that were significantly different between women 
who were adherent and non-adherent to mammography screening guidelines in the study sample 
who utilized stationary mammography facility.  The average age of women in the adherent group 
was 57.89 years while that in the non-adherent group was 56.77 years.  Self-reported adherence 
to mammography screening guidelines was higher in women with at least some college-level 
education (
2
 = 10.942, p = 0.0120), women who were underweight, normal weight, or 
overweight (
2
 = 9.873, p = 0.0425), women who were never smokers (
2
 = 16.433, p = 0.0003), 
those who were married/partnered (
2
 = 9.121, p = 0.0046), those who had higher household 
income (
2
 = 17.325, p = 0.0006), those who had health insurance (
2
 = 57.110, p < 0.0001), 
those who had visited a doctor (
2
 = 31.180, p < 0.0001) and/or OB/GYN (
2
 = 26.605, p < 
0.0001) in the past year, those who reported no problems in getting care due to transportation (
2
 
= 12.370, p = 0.0031), those who rated their health status as good to excellent (
2
 = 10.0086, p = 
0.0041), those who had breast problems (
2
 = 5.675, p = 0.0162), those who had a breast biopsy 
in the past (
2
 = 4.997, p = 0.0305), those who were adherent to CBE (
2
 = 71.717, p < 0.0001) 
and Pap test (
2
 = 81.441, p < 0.0001), and those who reported all the four routine screenings in 
the past two years (
2
 = 23.569, p < 0.0001), those who perceived their lifetime risk of 
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developing BC as higher (
2
 = 6.298, p = 0.0429), those who reported higher knowledge of BC 
and mammography screening (
2
 = 6.006, p = 0.0496) and those who strongly agreed with the 
positive views, (F = 4.98, p < 0.0001) and strongly disagreed with the negative views (F = -2.80, 
p = 0.0053) about mammography screening. 
Results of Multivariate Analyses for the Mobile Mammography Study Sample 
 The multivariate analyses in model 1 (data not shown) indicated that when predisposing 
factors were controlled, women in the age groups 50-64 years and 65 years and above were more 
likely to be adherent to mammography screening guidelines than women age 40-49 years.  The 
adjusted odds ratio (AOR) were 1.711 (95% CI = 1.306-2.242) and 1.916 (95% CI = 1.255-
2.926), respectively.  Also women who were smokers were 26% less likely to be adherent to 
mammography screening guidelines than those who never smoked (AOR = 0.735, 95% CI = 
0.548-0.986).  When enabling factors were added in model 1 (data not shown), the AORs 
remained significant for the two age groups.  Women who were not employed were significantly 
more likely to be adherent to mammography screening guidelines than those who were employed 
(AOR = 1.308, 95% CI = 1.005-1.703).  Women who did not visit OB/GYN in the past year 
were 41% less likely to be adherent to mammography screening guidelines as compared to those 
who visited OB/GYN in the past year (AOR = 0.591, 95% CI = 0.457-0.763).  In model 3 (data 
not shown), when need-related factors were added, the AORs remained significant for the two 
age groups and for women who were not employed.  Women who were extremely and morbidly 
obese were more likely to be adherent to mammography screening guidelines as compared to 
women who were under weight or with normal weight.  The AORs were 1.891 (95% CI = 1.170-
3.058) and 1.856 (95% CI = 1.097-3.139), respectively.  Moreover, women who reported 
delayed medical care due to transportation problem were 49% less likely to be adherent to 
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mammography screening guidelines than those who did not have delayed care due to 
transportation problems (AOR = 0.508, 95% CI = 0.274-0.944).  Women who had a family 
history of BC (AOR = 1.605, 95% CI = 1.128-2.283), who had a breast biopsy in the past (AOR 
= 1.652, 95% CI = 1.140-2.393) were significantly more likely to be adherent to mammography 
screening guidelines.  Women who were not adherent to Pap test (AOR = 0.172, 95% CI = 
0.124-0.238) and who did not have all the four screenings in the past two years (AOR = 0.607, 
95% CI = 0.413-0.893) were significantly less likely to be adherent to mammography screening 
guidelines.  When psychosocial factors were added to model 3 to form the fully adjusted model 
(left panel of Table 4), women in the age groups 50-64 years and those 65 years and above 
remained significantly more likely to be adherent to mammography screening guidelines than 
women age 40-49 years.  The AORs were 2.025 (95% CI = 1.489-2.754) and 3.181 (95% CI = 
1.904-5.314), respectively.  Women who were not employed (AOR = 1.371, 95% CI = 1.028-
1.829), who were extremely obese (AOR = 1.880, 95% CI = 1.161-3.046) and morbidly obese 
(AOR = 1.918, 95% CI = 1.128-3.261) were more likely to be adherent to mammography 
screening guidelines.  Moreover, women reported delayed medical care due to transportation 
problems were 50% less likely to be adherent to mammography screening guidelines (AOR = 
0.503, 95% CI = 0.269-0.941) than those who did not report delayed care due to transportation 
problems.  In addition, women who had a family history of BC (AOR = 1.541, 95% CI = 1.067-
2.225) and women who had breast biopsy in the past (AOR = 1.661, 95% CI = 1.143-2.413) 
were also more likely to be adherent to mammography screening guidelines.  Women who were 
not adherent to Pap test (AOR = 0.170, 95% CI = 0.122-0.236) and who did not have all the four 
screenings (AOR = 0.613, 95% CI = 0.416-0.904) were less likely to be adherent to 
mammography screening guidelines. 
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Results of Multivariate Analyses for the Stationary Facility Study Sample 
 The multivariate analyses in model 1 (data not shown) indicated that when predisposing 
factors were controlled, women who were former and current smokers were significantly less 
likely to report adherence to mammography screening guidelines than women who never smoked 
and the AOR were 0.516 (95% CI = 0.307-0.869) and 0.363 (0.193-0.682), respectively.  In 
model 2 (data not shown), when predisposing and enabling factors were controlled, the AOR 
remained significant for the former smokers only.  Also women who did not have an insurance 
were 82% less likely to be adherent to mammography screening guidelines as compared to those 
who had insurance coverage (AOR = 0.178, 95% CI = 0.084-0.380).  Women who did not visit a 
doctor in the past year (AOR = 0.396, 95% CI = 0.242-0.649) and who did not visit an OB/GYN 
in the past year (AOR = 0.363, 95% CI = 0.211-0.625) were significantly less likely to be 
adherent to mammography screening guidelines.  When need-related factors were added in 
model 3 (data not shown), women who were overweight were significantly more likely to be 
adherent to mammography screening guidelines as compared to those who were under weight or 
with normal weight (AOR = 2.599, 95% CI = 1.171-5.769).  Also, women who did not have 
health insurance, who were not adherent to CBE and Pap test, and who did not have all the four 
screenings in the past two years were significantly less likely to be adherent to mammography 
screening guidelines.  The AORs were 0.219 (95% CI = 0.093-0.512), 0.284 (95% CI = 0.143-
0.562), 0.181 (95% CI = 0.097-0.337) and 0.287 (95% CI = 0.121-0.680), respectively.  When 
psychosocial factors were added to model 3 to form a fully adjusted model (right panel of Table 
4), women who were overweight remained significantly more likely to be adherent to 
mammography screening guidelines (AOR = 3.046, 95% CI = 1.315-7.060).  Also, those who 
did not have health insurance remained significantly less likely to be adherent to mammography 
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screening guidelines (AOR = 0.203, 95% CI = 0.084-0.492).  Those who reported delayed 
medical care due to transportation problem were 70% less likely to be adherent to mammography 
screening guidelines (AOR = 0.299, 95% CI = 0.090-0.989).  Furthermore, women were not 
adherent to CBE and Pap test, and who did not have all the four screenings in the past two years 
were significantly less likely to be adherent to mammography screening guidelines.  The AORs 
were 0.257 (95% CI = 0.125-0.525), 0.176 (95% CI = 0.092-0.338) and 0.329 (95% CI = 0.135-
0.801), respectively.  In addition, women whose level of agreement towards positive views about 
mammography screening reduced by one point on the agreement scale, were 33% less likely to 
be adherent to mammography screening guidelines (AOR = 0.672, 95% CI = 0.550-0.822). 
DISCUSSION 
 In this study, the characteristics and predictors of self-reported adherence to mammography 
screening guidelines in women age 40 years and above who utilized mobile mammography 
services and those who utilized a stationary mammography facility were determined.  The 
findings indicated that stationary mammography facilities in WV may typically attract women 
with higher levels of education, higher income, health insurance, who visit a doctor and/or an 
OB/GYN regularly, and who are adherent to CBE, Pap test and other screenings.  Hence, women 
routinely utilizing the stationary facility such as BPBCC may not have or have already overcome 
barriers to mammography screening and may not be considered underserved.  The study results 
also showed that mobile mammography unit in WV may typically attract women with lower 
levels of education, lower income, who are overweight to morbidly obese, who do not visit an 
OB/GYN regularly and who are not adherent to CBE.  Hence, it may be concluded that through 
mobile mammography program in WV, women with comparatively lower levels of education, 
lower income, who are overweight to morbidly obese and with access problems in terms of no 
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regular visit to OB/GYN are able to get mammography screening.  This suggests that the mobile 
unit is indeed reaching a rural vulnerable population who may not routinely have access to 
preventive health services such as mammography screening.  Therefore, through the introduction 
of the Bonnie‟s Bus, underserved women in WV are able to get access to low-cost or free-of-cost 
mammography screening.   
 Among women who utilized mobile mammography unit, only 48.15% were adherent to 
mammography screening guidelines and among women who utilized stationary mammography 
facility, an overwhelming 92.3% were adherent to mammography screening guidelines.  The 
mammography screening rate for women who utilized mobile unit is significantly below the 
national Healthy People 2010 goals for mammography screening
66
, WV screening rate of 
72.3%
67
 and the national screening rate of 75.4% in 2010
68
.  Thus, as suggested by a previous 
study the mobile mammography program may be more likely to provide mammography 
screening to those women who are not screened or who are long overdue (at least 2 years) to 
undergo mammography screening
55
.  Furthermore, the high mammography screening rate among 
women who utilized stationary facility suggests that these women never have had or have 
overcome the barriers to mammography screening.  The broad difference in adherence in WV 
women utilizing a mobile unit and a stationary facility suggests disparities in mammography 
screening within WV. 
 Among predisposing factors, age 50 years and above was associated with adherence to 
mammography screening in women who utilized mobile mammography unit.  Younger women 
in age group 40-49 years may be less likely to be adherent to mammography screening as 
screening in this age group has been controversial.  Older women age 65 and above have 
Medicare coverage for mammograms which increases the likelihood that they will be adherent to 
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mammography screening guidelines.  However, age was not a significant predictor of adherence 
in women who utilized stationary unit indicating that women in all age groups are equally likely 
to be adherent to mammography screening.  In contrast to previous study by Coughlin et al.
35
, 
employed women who utilized mobile unit were less likely to be adherent to mammography 
screening guidelines.  Due to their jobs (a competing priority), these women may have difficulty 
in getting mammograms.  Extremely and morbidly obese women who utilized mobile unit were 
significantly more likely to be adherent to mammography screening guidelines than women who 
were normal or underweight.  These women may have comorbidities such as diabetes, 
hypertension, and other such chronic conditions, which results in frequent visits to primary care 
physicians which increases the likelihood of being advised to have a mammogram.  Among 
enabling factors, having insurance was a significant predictor of adherence to mammography 
screening in women who utilized the stationary facility.  However, it was not a significant 
predictor of adherence in women who utilized the mobile mammography unit which suggests 
that there may be factors other than insurance coverage, such as attitudes and views, cultural 
influences, and physical access problem, which may influence screening rates in this rural and 
underserved population.  Also, a reported delay in medical care due to transportation problems 
made women more likely to be non-adherent to mammography screening for both the study 
populations indicating that transportation is a key issue in the geographically challenging state, 
WV.  
 Among need-related factors, family history of BC increased the likelihood of women who 
utilized mobile mammography of being adherent to mammography screening guidelines
32, 34, 36
 
which suggests that these women are sensitive to the need of being screened.  Having had a 
breast biopsy in the past was also associated with adherence to mammography screening in 
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women who utilized mobile mammography unit which may be due to higher concern and anxiety 
about BC, and greater likelihood of being advised by their physicians to have regular screening
69
.  
Preventive behaviors such as CBE, Pap test and other tests for blood glucose, blood cholesterol, 
bone mineral density, and blood pressure strongly predicted adherence to mammography 
screening guidelines in both the study populations thus indicating that women who follow such 
preventative behaviors are sufficiently knowledgeable about the importance of preventive health 
to overcome any barriers they encountered to screening.  Among psychosocial factors, having 
strong positive views about mammography screening was associated with adherence to 
mammography screening in women who utilized stationary facility.  However, psychosocial 
factors did not significantly predict adherence to mammography screening guidelines in women 
who utilized mobile mammography unit. 
 Overall, for women who utilized the mobile mammography unit, predisposing and need-
related factors had a strong influence on adherence to mammography screening guidelines.  
Hence, interventions targeted at younger women who have not experienced any BC-related event 
may be beneficial to increase screenings.  While for women who utilized the stationary 
mammography facility, enabling factors, need-related factors, and positive views about 
mammography screening had a strong influence on adherence to mammography screening 
guidelines.  Thus, access barriers are an issue in this population, and these women need 
education about preventive behaviors.  
 The survey captured all the factors included in the Andersen model which was the 
theoretical framework used in the study. 
 There are several limitations of the study.  One limitation is the response rate; 49% of 
women who utilized mobile mammography services and 51% of women who utilized stationary 
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mammography facility did not respond to the surveys.  A non-respondents analysis indicated that 
non-respondents for mobile mammography unit were significantly older, single/widowed, 
morbidly obese and with insurance coverage.  Moreover, non-respondents analysis for women 
who utilized the stationary facility indicated that non-respondents were significantly unemployed 
and with lower levels of education.  Hence, these should be taken into consideration while 
extrapolating the findings of the study.  Another limitation is that survey data is self-reported 
which may be different from mammography screening data obtained from medical records.  
Individuals are more likely to over-report their use of screening and to underreport the time since 
their last screening leading to self-report bias
70
.  Moreover, data from both the study populations 
were collected using different methods, so there may be some bias related to mode effects.  In 
addition, the findings of this study cannot be generalized to women residing outside of WV.  The 
results of the study may be helpful in developing interventions to increase mammography 
screening in women in WV. 
CONCLUSION 
 The number of women age 40 years and above who had not received a mammogram in the 
past two years was significantly higher for women who utilized mobile mammography services 
than those who utilized the stationary facility.  BC-related events such as family history of BC 
and having had a biopsy, and adherence to other screening tests were associated with adherence 
to mammography screening guidelines in older women who utilized the mobile mammography 
service.  Access factors, adherence to other screening tests such as CBE, Pap test and having 
strong positive views about mammography screening were associated with adherence to 
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Figure 1. Conceptual model illustrating the constructs of expanded version of Andersen Behavioral 
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  Negative Views Mean 5.509     5.822   
        BBMMP: Bonnie‟s Bus Mobile Mammography Program (mobile unit); BPBCC: Betty Puskar Breast Care Center (stationary 
facility); HS: high school; V.good: very good, OB/GYN: obstetrician/gynecologist, ADL: activities of daily living; IADL: 
instrumental activities of daily living.  For views, score 1 is equal to strongly agree and score 7 is equal to strongly disagree on 















Description of  the Study Sample of Women age 40 and above 
By Self-Reported Adherence to Mammography Guidelines 
Bonnie's Bus Mobile Mammography Program (BBMMP) 
  
      
     
    
 
Adherent Non-Adherent Chisqr/t-test P-value Sig 
      N (559) % N (602) %       
PREDISPOSING FACTORS 
        
Age 
      




136 37.7 225 62.3 




345 52.1 317 47.9 
   
 
65 & above 
 
78 56.5 60 43.5 






-5.83 < 0.0001 *** 
Education 




Less than HS 
 
26 60.5 17 39.5 
   
 
Some HS/HS grad 
 
249 47.7 273 52.3 




119 48.2 128 51.8 
   
 
Some college/Graduate 165 47.3 184 52.7 
   
Employment status 
     




248 44.4 310 55.6 




311 51.6 292 48.4 
   
Body Mass Index 




Underweight/Normal weight 89 43.4 116 56.6 




129 46.1 151 53.9 




190 48.4 203 51.7 




86 52.8 77 47.2 




65 54.2 55 45.8 
   
Smoking status 
     




320 50.8 310 49.2 




120 50.9 116 49.2 




119 40.3 176 59.7 
   
Alcohol consumption 






127 44.3 160 55.8 




432 49.4 442 50.6 
   
ENABLING FACTORS 
        
Marital Status 






367 48.5 390 51.5 




192 47.5 212 52.5 


























Description of  the Study Sample of Women age 40 and above 
By Self-Reported Adherence to Mammography Guidelines 
Bonnie's Bus Mobile Mammography Program (BBMMP) 
  
      
     
    
 
Adherent Non-Adherent Chisqr/t-test P-value Sig 
      N (559) % N (602) %       
Household Income 2.0877 0.5544 
 
Less than $25,000 
 
376 48.4 401 51.6 




116 47.9 126 52.1 




35 42.2 48 57.8 
   
 
More than $75,000 
 
32 54.2 27 45.8 
   
Health Insurance 






322 48.8 338 51.2 




237 47.3 264 52.7 
   
Visit to doctor in past year 
     




343 51.1 328 48.9 




216 44.1 274 55.9 
   
Visit to OB/GYN in past year 
     




222 54.8 183 45.2 




337 44.6 419 55.4 
   
Problems with ADL 






13 37.1 22 62.9 




546 48.5 580 51.5 
   
Problems with IADL 






46 43.4 60 56.6 




513 48.6 542 51.4 
   
Delayed care due to transportation problem 






22 37.9 36 62.1 




537 48.7 566 51.3 
   
NEED-RELATED FACTORS 
        
Self-rated Health Status 






141 51.7 132 48.4 
   
 
Excellent/V.good/Good 418 47.1 470 52.9 
   
Family History of BC 
     




111 58.4 79 41.6 




448 46.1 523 53.9 
   
Breast problems 
     




92 60.5 60 39.5 




467 46.3 542 53.7 
   
……Continued 
 










Description of  the Study Sample of Women age 40 and above 
By Self-Reported Adherence to Mammography Guidelines 
Bonnie's Bus Mobile Mammography Program (BBMMP) 
  
      
     
    
 
Adherent Non-Adherent Chisqr/t-test P-value Sig 
      N (559) % N (602) %       




132 61.4 83 38.6 




427 45.1 519 54.9 
   
Adherence to CBE 
     




283 52.0 261 48.0 




276 44.7 341 55.3 
   
Adherence to PAP test 
     




466 58.4 332 41.6 




93 25.6 270 74.4 
   
History of Cancer 






40 47.6 44 52.4 




519 48.2 558 51.8 
   
Total score of screenings 
     




464 46.3 538 53.7 




95 59.8 64 40.3 
   
PSYCHOSOCIAL FACTORS 
        
Perceived 5 year risk 






243 47.4 270 52.6 




239 47.1 269 53.0 




77 55.0 63 45.0 
   
Perceived Lifetime risk 






218 49.6 222 50.5 




259 46.3 301 53.8 




82 50.9 79 49.1 
   
Knowledge Score 






31 42.5 42 57.5 




264 48.8 277 51.2 




264 48.3 283 51.7 
   
Views 
         
 






  Negative Views Mean 5.523   5.497   -0.2900 0.7691   
          BBMMP: Bonnie‟s Bus Mobile Mammography Program (mobile unit); BPBCC: Betty Puskar Breast Care Center (stationary facility); HS: high 
school; V.good: very good, OB/GYN: obstetrician/gynecologist, ADL: activities of daily living; IADL: instrumental activities of daily living.  
For views, score 1 is equal to strongly agree and score 7 is equal to strongly disagree on the scale of 1 to 7.  




Description of  the Study Sample of Women age 40 and above 
By Self-Reported Adherence to Mammography Guidelines 
Betty Puskar Breast Care Center (BPBCC) 
  
      
     
    
 
Adherent Non-Adherent Chisqr/t-test P-value Sig 
      N (1019) % N (85) %       
PREDISPOSING FACTORS 
        
Age 






197 90.8 20 9.2 




584 92.7 46 7.3 
   
 
65 & above 
 
238 92.6 19 7.4 









      
10.942 0.0120 * 
 
Less than HS 
 
12 80.0 3 20.0 
   
 
Some HS/HS grad 
 
247 90.5 26 9.5 




119 88.2 16 11.9 
   
 
Some college/Graduate 641 94.1 40 5.9 
   
Education 
      
8.3351 0.0051 ** 
 
Less than college 
 
378 89.4 45 10.6 
   
 
Some college/Graduate 641 94.1 40 5.9 
   
Employment status 






590 92.9 45 7.1 




429 91.5 40 8.5 
   
Body Mass Index 
     
9.8773 0.0425 * 
 
Underweight/Normal weight 326 92.9 25 7.1 




312 95.4 15 4.6 




191 89.3 23 10.8 




114 90.5 12 9.5 




76 88.4 10 11.6 
   
Smoking status 
     




688 94.4 41 5.6 




240 89.9 27 10.1 




91 84.3 17 15.7 
   
Alcohol consumption 






492 93.5 34 6.5 




527 91.2 51 8.8 
   
ENABLING FACTORS 
        
Marital Status 
     




794 93.6 54 6.4 




225 87.9 31 12.1 
   ……Continued 
 
     




Description of  the Study Sample of Women age 40 and above 
By Self-Reported Adherence to Mammography Guidelines 
Betty Puskar Breast Care Center (BPBCC) 
  
      
     
    
 
Adherent Non-Adherent Chisqr/t-test P-value Sig 
      N (1019) % N (85) %       
Household Income 17.3252 0.0006 *** 
 
Less than $25,000 
 
200 86.2 32 13.8 




252 93.3 18 6.7 




203 92.3 17 7.7 
   
 
More than $75,000 
 
364 95.3 18 4.7 
   
Health Insurance 
     




982 93.7 66 6.3 




37 66.1 19 33.9 
   
Visit to doctor in past year 
     




765 95.0 40 5.0 




254 85.0 45 15.1 
   
Visit to OB/GYN in past year 
     




560 96.2 22 3.8 




459 87.9 63 12.1 
   
Problems with ADL 






12 80.0 3 20.0 




1007 92.5 82 7.5 
   
Problems with IADL 






65 86.7 10 13.3 




954 92.7 75 7.3 
   
Delayed care due to transportation problem 
   




26 76.5 8 23.5 




993 92.8 77 7.2 
   
NEED-RELATED FACTORS 
        
Self-rated Health Status 
     




145 86.3 23 13.7 
   
 
Excellent/V.good/Good 874 93.4 62 6.6 
   
Family History of BC 






202 93.5 14 6.5 




817 92.0 71 8.0 
   
Breast problems 
     




248 95.8 11 4.3 




771 91.2 74 8.8 
   
……Continued 
 










Description of  the Study Sample of Women age 40 and above 
By Self-Reported Adherence to Mammography Guidelines 
Betty Puskar Breast Care Center (BPBCC) 
  
      
     
    
 
Adherent Non-Adherent Chisqr/t-test P-value Sig 
      N (1019) % N (85) %       




349 94.8 19 5.2 




670 91.0 66 9.0 
   
Adherence to CBE 
     




675 97.5 17 2.5 




344 83.5 68 16.5 
   
Adherence to PAP test 
     




751 97.0 23 3.0 




268 81.2 62 18.8 
   
History of Cancer 






138 92.0 12 8.0 




881 92.4 73 7.7 
   
Total score of screenings 
     




675 89.6 78 10.4 




344 98.0 7 2.0 
   
PSYCHOSOCIAL FACTORS 
        
Perceived 5 year risk 






354 90.5 37 9.5 




503 93.0 38 7.0 




162 94.2 10 5.8 
   
Perceived Lifetime risk 
     




301 89.3 36 10.7 




533 93.4 38 6.7 




185 94.4 11 5.6 
   
Knowledge Score 
     




64 85.3 11 14.7 




631 92.4 52 7.6 




324 93.6 22 6.4 
   
Views 
         
 




4.9800 < 0.0001 *** 
  Negative Views Mean 5.853   5.456   -2.8000 0.0053 ** 
          BBMMP: Bonnie‟s Bus Mobile Mammography Program (mobile unit); BPBCC: Betty Puskar Breast Care Center (stationary facility); HS: high 
school; V.good: very good, OB/GYN: obstetrician/gynecologist, ADL: activities of daily living; IADL: instrumental activities of daily living.  
For views, score 1 is equal to strongly agree and score 7 is equal to strongly disagree on the scale of 1 to 7.  





Adjusted Odds Ratios and 95% Confidence Interval from Logistic Regression Of Self-Reported Adherence to Mammography Guidelines 
        BBMMP     BPBCC   
   
Adherent 
  
Adherent   
  
 
  AOR 95%CI p-value AOR 95%CI p-value 
PREDISPOSING FACTORS               
Age 
  
    











2.025 [1.489 , 2.754] <0.0001 1.999 [0.973 , 4.106] 0.0592 
 
65 & above 3.181 [1.904 , 5.314] <0.0001 2.585 [0.956 , 6.987] 0.0612 
Education 
        
 









0.789 [0.379 , 1.644] 0.5274 1.587 [0.261 , 9.639] 0.6158 
 
Some college/Graduate 0.849 [0.406 , 1.776] 0.6645 2.817 [0.493 , 16.083] 0.2440 
Employment status 









Unemployed 1.371 [1.028 , 1.829] 0.0319 1.253 [0.627 , 2.502] 0.5232 
Body Mass Index 
       
 









1.295 [0.874 , 1.917] 0.1973 1.088 [0.513 , 2.307] 0.8268 
 
Extremely Obese 1.880 [1.161 , 3.046] 0.0103 1.665 [0.650 , 4.269] 0.2883 
 
Morbidly Obese 1.918 [1.128 , 3.261] 0.0161 1.089 [0.376 , 3.153] 0.8753 
Smoking status 















0.776 [0.558 , 1.080] 0.1330 0.536 [0.243 , 1.184] 0.1229 
Alcohol consumption 











  ENABLING FACTORS             
Marital Status 







Single/Divorced 0.991 [0.744 , 1.320] 0.9482 0.743 [0.382 , 1.444] 0.3813 
Household Income 
       
 





$25,000-$50,000 1.088 [0.769 , 1.539] 0.6347 0.908 [0.402 , 2.053] 0.8171 
 
$50,000-$75,000 0.977 [0.562 , 1.700] 0.9352 0.399 [0.180 , 1.111] 0.0784 
 
More than $75,000 1.794 [0.943 , 3.412] 0.0748 0.862 [0.335 , 2.217] 0.7584 
……Continued 
 




Adjusted Odds Ratios and 95% Confidence Interval from Logistic Regression Of Self-Reported Adherence to Mammography Guidelines 
        BBMMP     BPBCC   
   
Adherent 
  
Adherent   
  
 












0.937 [0.697 , 1.259] 0.6651 0.203 [0.084 , 0.492] 0.0004 
Visit to doctor in past year 











0.933 [0.703 , 1.239] 0.6320 0.898 [0.478 , 1.685] 0.7366 
Visit to OB/GYN in past year 











0.814 [0.613 , 1.082] 0.1563 0.790 [0.406 , 1.536] 0.4863 
Problems with ADL 












Problems with IADL 












Delayed care due to transportation problem 












NEED-RELATED FACTORS             
Self-rated Health Status 










Family History of BC 

























Breast biopsy in past 












Adherence to CBE 



















Adjusted Odds Ratios and 95% Confidence Interval from Logistic Regression Of Self-Reported Adherence to Mammography Guidelines 
        BBMMP     BPBCC   
   
Adherent 
  
Adherent   
  
 
  AOR 95%CI p-value AOR 95%CI p-value 











0.170 [0.122 , 0.236] <0.0001 0.176 [0.092 , 0.338] <0.0001 
History of Cancer 












Total score of screenings 












PSYCHOSOCIAL FACTORS             
Perceived 5 year risk 















1.835 [0.928 , 3.630] 0.0809 1.344 [0.205 , 8.811] 0.7579 
Perceived Lifetime risk 















0.638 [0.324 , 1.257] 0.1941 1.893 [0.321 , 11.182] 0.4812 
Knowledge 

















        
 
Positive Views 0.993 [0.887 , 1.112] 0.9038 0.672 [0.550 , 0.822] 0.0001 
  Negative Views 1.032 [0.943 , 1.129] 0.4946 1.057 [0.865 , 1.292] 0.5854 
 
BBMMP: Bonnie‟s Bus Mobile Mammography Program (mobile unit); BPBCC: Betty Puskar Breast Care Center (stationary facility); HS: high 
school; V.good: very good, OB/GYN: obstetrician/gynecologist, ADL: activities of daily living; IADL: instrumental activities of daily living.  
For views, score 1 is equal to strongly agree and score 7 is equal to strongly disagree on the scale of 1 to 7.  
The regressions also include intercept terms and parameter estimates for other variables controlled are not presented. Asterisks represent 
statistically significant group differences compared to the reference group. „„Non-adherence to mammography screening‟‟ is the reference group 











































PREFERENCES OF WOMEN FOR INTERVENTIONS STRATEGIES IN A MOBILE 
MAMMOGRAPHY PROGRAM 
INTRODUCTION  
 West Virginia (WV) is the only state that lies entirely within the Appalachian region and 
has 34 out of its 55 counties classified as rural
1, 2
.  The Appalachian region, as well as WV, is 
largely rural, and demographically homogenous.  Moreover, WV is a medically underserved 
state characterized by higher than national median age, lower education levels, higher poverty 
rates, higher rates of chronic diseases, poor health behaviors and significant health care 
disparities
3-6
.  In spite of higher than national rates of all-cancer incidence and mortality, WV has 
a lower incidence but higher rates of advanced and unstaged BC
2, 7-11
.  The lower incidence but 
higher rates of late and unstaged BC is due to lower mammography screening rates in women in 
WV
2, 12
.  In 2010, WV was ranked 48
th
 among other states of the United States for women 
having mammography screening within the past two years
13
.  A recent study on WV Medicaid 
fee-for-service women indicated that fewer than 40% women had a mammogram related billing 
in 2007-2008 within the previous two years even though mammography screening is covered 
under the WV Medicaid program
14
.  Thus, the authors concluded that there may be factors other 
than health insurance coverage and socio-economic factors, such as lack of knowledge about 
mammography, cultural influences, views and attitudes about mammography, lack of physician‟s 
recommendation, and transportation problems, which may be responsible for the low screening 
rates in the Medicaid population.  Few studies have indicated that rural residence is associated 
with lower mammography use, with women residing in rural areas significantly less likely to 
ever have had a mammogram
15, 16
.   
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 According to the American Cancer Society (ACS), mammography screening is the single 
most effective method of detecting breast cancer (BC) early
17
 which reduces BC-related 
mortality by 20-35% in women age 40-69 years of age
18-22
.  Accessible health and BC prevention 
information sources are exceptionally important for the rural and underserved women to learn 
about benefits of mammography screening.  Rural women in WV seek information related to 
mammography screening mostly from doctors or obstetricians/gynecologists (OB/GYN)
23-24
.  A 
recent study documented that interpersonal sources of information such as doctors, nurses, 
friends and channel sources such as television, magazines and internet were among the most 
preferred information sources for women residing in rural areas
25
.  Moreover, the authors of the 
study suggested that multiple channels including the internet and text messages via cell-phones 
may become regular BC prevention information sources and health educators may use these 
when developing an educational intervention to increase mammography screening rates in rural 
areas.  However, this study surveyed all women regardless of whether or not they were adherent 
to mammography screening guidelines.  Hence, the sources of information utilized by women 
who were not adherent to mammography screening guidelines or who never have had a 
mammogram before were obscured in the results. 
 A recent study of women age 40 years and above who utilized Bonnie‟s Bus to get a 
mammogram reported that only 46% had a mammogram within the past two years
26
 which is 
below the national Healthy People 2010 goals for mammography screening
27
 and the WV 
screening rate of 73.7%
28
.  Of the women who were not adherent to mammography screening 
guidelines, approximately 21% reported not ever having had a mammogram before having it at 
the Bonnie‟s Bus (data not reported).  The authors also reported that younger women in the age 
group 40-49 years with no experience of BC-related events were significantly less likely to 
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report having had a mammogram within the past two years.  Such substantially lower adherence 
to mammography screening in these women who utilized the Bonnie‟s Bus and with such a high 
proportion of women obtaining their first ever mammogram at a mobile mammography service, 
raises questions about what type of community-based or individually targeted interventions are 
most likely to attract women to get screened and become adherent to mammography screening 
guidelines. 
Various interventions have been developed around mobile mammography since the 
inception of mobile mammography to improve preventive behavior.  A study reported that when 
health care agents visited and educated women about BC and mammography screening prior to 
the mobile mammography van visit to the community, the screening rates improved 
significantly
29
.  Another study documented that an educational program resulted in an increase in 
screening rates when coupled with low-cost mobile mammography screening
30
.  A randomized 
clinical trial that assessed the benefit of on-site mobile mammography coupled with health 
education for older women reported that offering on-site mammography at community-based 
sites where older women gather is an effective method of increasing breast cancer screening 
rates
31
.  However, there are very few studies that have looked at the barriers and facilitators to 
mammography screening among women who have never had a mammogram before
32-35
.  This is 
a segment of the women population that is very hard to identify and determine their reasons for 
not obtaining regular mammograms.  As suggested by a recent study
14
, it is vital to understand 
their views and attitudes, barriers and facilitators for mammography screening especially when 
they are rural and underserved.  Additionally, it is important to determine the information 
sources and channels these women use, and whose advice they seek related to health care 
behaviors.  Also, not much has been reported about what types of intervention strategies linked 
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with mobile mammography are likely to improve screening rates thereby the effectiveness of a 
mobile mammography program in such a population.  Although there are many effective 
interventions reported in the literature, it is important to determine from the perspective of 
women at whom these interventions are targeted, their receptiveness towards these interventions 
and perception of likelihood of interventions‟ success with their peers and in their communities.  
Thus, the objectives of this research study are to determine the barriers and facilitators to 
mammography screening among WV women age 40 years and above who have had their first 
mammogram at the Bonnie‟s Bus, to examine their mammography screening information 
seeking behaviors and to identify from their perspective the intervention strategies that are most 
likely to be effective in increasing mammography screening rates when linked to mobile 
mammography with their peers and in their community. 
METHODS 
Study Design 
The present study reports data from Phase II of the two-phase research project.  A 
structured telephone interview was conducted in early 2012 of women age 40 years and above 
residing in WV who reported never having had a mammogram prior to getting one through the 
Bonnie‟s Bus.  The study was approved by the Institutional Review Board at the West Virginia 
University, USA. 
Setting 
 The „Bonnie Wells Wilson Mobile Mammography Program‟ (called Bonnie‟s Bus 
hereafter) was established in 2009 with the goal of increasing persistence of mammography 
screening in underserved women in rural WV.  It is a joint venture of the Mary Babb Randolph 
Cancer Center (MBRCC) and West Virginia University Healthcare and a statewide partnership 
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of women‟s groups, clinicians, public health professionals and other community leaders all 
working toward reducing BC-mortality in WV.  Bonnie‟s Bus was put into practice to provide 
BC screening services to women in WV, especially those in rural parts of the state with limited 
or no access to screening mammography.  Although the program requires a referral from the 
physician, walk-ins acceptable too for which the provider on staff can write the referral.  
Mammograms are billed to third-party payers, and the program works closely with the West 
Virginia Breast and Cervical Cancer Screening Program (CDC) to provide service to women 
who are uninsured.  Funding from grants and donations also help in providing mammograms to 
the uninsured women and those with income at or below 200% of the federal poverty level. 
Study Population 
An exhaustive sample of 77 women age 40 years and above who reported having had 
their first mammogram at the Bonnie‟s Bus in 2010 or 2011 and who had consented to 
participate in future research was identified.     
Participant Recruitment 
Each of the 77 women was mailed an informational letter (Appendix G) along with a 
telephone interview schedule (Appendix H) and a self-addressed business reply envelope.  The 
informational letter explained the purpose of the research study, the voluntary participation, the 
confidentiality of the information to be collected, and the purpose of the attached „telephone 
interview schedule‟. They were asked to identify convenient time slots for conducting a 
telephone interview in the telephone interview schedule sheet and return it in a self-addressed 
business reply envelope.  Return of the schedule implied consent for participation in the research 
study.  Eighteen women mailed back the completed telephone interview schedule and confirmed 




A structured interview guide (Appendix I) was developed and refined by the research 
team prior to conducting the telephone interviews.  It contained five main topic areas: views 
about mammography screening, barriers and facilitators of mammography screening, 
information seeking behavior, preferences for community-based and personal interventions that 
could be developed around the mobile mammography unit, and the acceptance of social media 
and cell-phones to receive information about mammography screening.  The interventions about 
whose preferences were to be determined were chosen based on their effectiveness as reported in 
the literature
36, 37
.  The interview guide included both open-ended and close-ended questions.  
Probing questions were utilized to encourage participants to elaborate on their responses, 
describe their views and preferences in their own words and from their own perspective (e.g. Can 
you add more to your answer?  Anything else you can think of?).   
Interview 
Based on the convenient times identified by each woman, telephone calls were made to 
complete the interviews.  Two women were not reached in spite of efforts at different times of 
the day.  Hence, the final sample for this study consisted of 16 women.  All the telephone 
interviews commenced with a general introduction about the study purpose, procedures and 
maintenance of confidentiality of the interviews.  With the permission of participants, all 
telephone interviews were audio recorded.  These interviews were conducted by the same 
researcher (AV) and averaged 23 minutes in duration (range: 12-33 minutes).  Participants 
received a $25 gift card with a thank you letter (Appendix J) by mail as a token of appreciation 




Data on women‟s demographic characteristics, socio-economic and access factors, 
health-related behavioral factors, medical history and psychosocial factors were collected during 
their visit at the Bonnie‟s Bus to obtain a mammogram.  These data were analyzed using SPSS 
20.0 to describe the study sample.    
The audio-recordings of the telephone interviews were transcribed verbatim.  The 
transcript was coded by two researchers working independently to reduce bias.  Dissimilar 
interpretations and coding of the data were discussed to arrive at the consensus on the codes.  
Thematic analysis of data was conducted using the process summarized by Braun and Clarke
38
 to 
identify women‟s barriers and facilitators to mammography screening and their receptiveness to 
various interventions.  Analysis of qualitative data was performed using the NVIVO 9.3 software 
package
39
.  Results were organized by theme and sub-theme and quotes describing the themes 
extracted.  Data from closed-ended questions on likelihood of interventions and use of social 
media and cell-phones were analyzed using SPSS 20.0.   
Non-Response Bias Assessment 
To determine whether or not women who did not participate in the study were different 
from women who participated, we assessed non-response bias.  The participation rate was 
20.8%.  Women who did not participate in the telephone interviews were compared to women 
who participated in the telephone interviews on selected demographic, socio-economic, and 
psychosocial factor (views about mammography screening) using data from the Mammography 
Screening and Preventive Care Survey that they had all completed during their visit to the mobile 
mammography unit.  There were no significant differences between respondents and non-




Characteristics of the Participants 
Table 1 describes the characteristics of women who have had their first mammogram at 
the Bonnie‟s Bus.  Women in this study sample were on average of age 46.4 years.  Majority 
(75.0%) of women were in the age group 40-49 years and 25.0% were in age group 50-59 years.  
Majority were married/partnered (62.5%), employed (68.8%), had less than college level 
education (62.5%), with household income of less than $25,000 (68.8%) and with no health 
insurance coverage (68.8%).  Also majority of them were adherent to clinical breast exam (CBE) 
(56.3%) and Pap test (87.5%).  A lower proportion of women (37.5%) preferred to receive health 
information via texts on cell-phone while majority (56.3%) indicated a preference for using 
networking sites to get health information. 
Barriers and Facilitators to Mammography Screening 
Table 2 outlines the themes and subthemes of barriers and facilitators to mammography 
screening as described by the participants.  Each theme with a subtheme was described and 
exemplified by a representative quotation.   
Three primary themes related to barriers and facilitators to mammography screening 
emerged in the analysis; accessibility, attitudes and beliefs, and social network experience.   
Accessibility 
In terms of accessibility, the major barriers that prevented women from getting a 
mammogram in the past were lack of insurance coverage, followed by costs of the procedure.  A 
48-year old woman mentioned “I did not have health insurance and so it was one of those things 
that I just kind of put off even though I passed the age I should have had”.  This indicates that 
rural women in WV may not be able to access preventive services such as screening due to lack 
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of insurance coverage.  Only one woman mentioned lack of transportation as a barrier to 
mammography screening. 
On the other hand, free and/or discounted mammography screening, convenient and close 
location of mammography screening service were the major facilitators to mammography 
screening related to accessibility as reported by women.  Statements such as “I had found out 
that it [Bonnie’s Bus] was going to be near me and it was free for someone who did not have 
insurance so lot of it was the fact that I can have that [mammogram] free” and “It 
[mammogram] was free, and its location [close]” were common, further exemplifying the 
availability of free and/or discounted mammograms at a place near the residence for women.  
Having health insurance was also mentioned by one woman as the facilitator to mammography 
screening. 
Attitudes and beliefs 
The attitudes and beliefs identified as barriers to mammography screening included fear 
of pain or unpleasantness from procedure, lack of knowledge about screening or BC itself, and 
lower perceived risk of developing BC.  For instance, a 44-year old woman said, “I always heard 
that it [mammography screening] is painful”.  While another woman 43 years of age said, “I 
haven’t thought about it [mammography screening]….I never had no issues so I never thought of 
going [for a mammogram]”.  Hence these rural women need to be educated about mammography 
procedures and its importance.  
However, the attitudes and beliefs identified as facilitators to mammography screening 
included knowledge about mammography screening and having had breast problems.  A 43-year 
old woman said, “…I should do it as I am 40”.  Another 44-year old woman mentioned, 
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“Basically I recently got one [mammogram] as I had lump in my breast and a leaky nipple in my 
right breast”. 
Social network experience 
 The only barrier in regards to social network experience reported by a 49-year old woman 
was delayed recommendation from the gynecologist.  She said, “ …I did yearly health check ups, 
did screenings [breast self exam] at home, it was matter of listening to doctor and gynecologist 
and she [gynecologist] was like you are okay, you do not have a history, just delaying due to no 
recommendation from the gynecologist”.  This indicates that the doctors and OB/GYNs need to 
be targeted with interventions that would focus on the importance of recommending 
mammography screening for the women in their community. 
 While in terms of social network experience, the facilitators to mammography screening 
as reported by women were recommendation from doctor/gynecologist, recommendation from 
friends and/or family, family history of BC, knowing people with BC and who died of BC, and 
advertisement of Bonnie‟s Bus.  A 51-year old woman said, “I happened to go down for the Pap 
smear and they [physician at health department] recommended Bonnie’s Bus, the physician at the 
health department recommended to go to the Bonnie’s Bus”, while a 49-year old woman 
mentioned, “…my gynecologist recommended it”.  A 52-year old woman mentioned that she got 
a recommendation from her friend, while a 48-year old mentioned that her friends who worked at 
the place where the Bonnie‟s Bus was to visit recommended her about having a mammogram.  
Another 57-year old woman got a recommendation of having a mammogram at the Bonnie‟s Bus 
from her customer whose daughter-in-law died of BC.  A 44-year old woman who had breast 
problem due to which she had a mammogram at the Bonnie‟s Bus mentioned, “I had watched my 
cousin, she was in her 50’s when she died of BC”.  Hence, getting family and friends and women 
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with BC play an important role in motivating other women in their community to get screened 
for BC.  A few women reported that they saw the advertisement of the Bonnie‟s Bus at the health 
center, post office, and in the newspaper. 
Sources and Channels of Information 
Figure 1 shows the sources and channels of information about health and mammography 
screening used by rural women who had their first mammogram at the Bonnie‟s Bus.  These 
included doctors or OB/GYN (81.25%), materials from library (43.75%), health fairs (37.50%), 
internet (37.50%), health center (25.0%), nurses (18.75%), hospital (6.25%) and senior center 
(6.25%).  A majority (81.25%) of the women reported the highest likelihood of seeking advice 
about mammography screening from the doctors, and 31.25% women were most likely to seek 
advice about mammography screening from their mothers (data not shown).  Sister (25.00%) and 
friends (18.75%) were also referred to as the most likely sources from which to seek advice 
about mammography screening (data not shown).  Approximately 19% of women reported the 
internet as an equally likely option in seeking advice about mammography screening. 
Acceptance of Social Media and Cell-Phones to Receive Information 
More than half of the women (56%) specified using social media such as Facebook, 
Linkedin and e-mail (data not shown).  Eight women showed their interest to be friends with the 
Bonnie‟s Bus on its Facebook page (data not shown).  As mentioned in table 1, only 6 women 
(38%) indicated the preference to receive health related information about mammography 
screening via text messages on their cell-phones.  Nine women (56%) indicated their preference 
to receive information about mammography screening through the networking websites.   
Preferences for Interventions 
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 Table 3 demonstrates the mean scores of the likelihood for community-based and 
individual-level interventions that would be helpful to women, on the likelihood scale of 1 to 5 
where 1 corresponds to least likely and 5 corresponds to most likely.  Among the community-
based interventions, community-based health educational programs that could be held at public 
places such as library or church or work-sites was perceived to be the most helpful intervention 
(mean score (M) = 4.625, standard deviation (SD) = 0.885) and also for other women in their 
community (M = 4.438, SD = 0.964).  However, other community-based intervention, use of 
community health educators, received a mean preference score of 4.063 (SD = 1.063) for self 
and 4.250 (SD = 0.856) for other women in the community.  Among the individual-level 
interventions, mailed educational material about BC and mammography screening was perceived 
to be the most helpful intervention (M = 4.125, SD = 1.258), followed by telephone counseling 
with a letter from a physician (M = 3.625, SD = 1.668), telephone counseling with mailed 
educational materials (M = 3.250, SD = 1.770), and receiving information about BC and 
mammography screening on the cell-phones in the form of texts (M = 3.063, SD = 1.652).  
While for other women in their community, women in this study sample perceived that 
individually targeted intervention such as telephone counseling with a letter from a physician (M 
= 4.063, SD = 1.436) would be the most helpful intervention, followed by mailed educational 
material about BC and mammography screening (M = 3.938, SD = 1.237).   
Table 4 outlines the reasons stated by women for perceiving community-based 
educational programs and individually-targeted mailed educational materials as the most helpful 
approaches to increase their participation and adherence in the mammography screening.  Each 
reason was described and exemplified by a representative quotation.   
79 
 
  Among community-based interventions, women perceived community-based educational 
programs as the most helpful approach for them to encourage them to participate in 
mammography screening.  Women perceived that such programs may increase accessibility to 
getting information about mammography screening in the community.  A 49-year old woman 
mentioned "I think you mention about library, I think that [educational program] would be 
easier if it opens to the public and information is readily available".  They also perceived that 
such programs would be informative, and increase knowledge about mammography screening in 
women.  A 43-year old woman said, "People will hear more about situations and its 
[educational programs] got to be more helpful for them".  Lack of such community-based 
educational programs and close and convenient location for such programs were also mentioned 
by women for such programs to be helpful to them.  A few women mentioned that such 
programs would be more helpful to the rural women.  A 52-year old woman stated that such 
community-based educational programs will be highly helpful to her based on the experiences of 
her friends and mother, who also took advantage of such programs.  She said, “"Because of my 
past experience with my best friends, with my mother…My mother used such a program". 
Among individual-based interventions, women perceived receiving educational materials 
in the mail as the most helpful approach for them to encourage them to participate in 
mammography screening.  Women perceived that such an approach may be more helpful to them 
as it would be convenient, personal and would increase the likelihood of being read of such 
health-related materials.  A 41-year old woman said, "Because in the mail, it is personally 
suggested, you are going to open it and read it….it is a more personal approach".  Women also 
mentioned that such an approach would increase knowledge about mammography screening and 
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be more informative.  A 52-year old woman said, "Some women do not know anything about it 
[mammography screening], so mail will be helpful". 
DISCUSSION 
 The study examined the barriers and facilitators to mammography screening in women 
who have had their first mammogram at the mobile mammography program in WV, their 
mammography screening information seeking behaviors and identified from their perspective the 
intervention strategies that are most likely to be effective in increasing mammography screening 
rates when linked to mobile mammography.  To our knowledge, it is the first study which 
explored the perceptions and receptiveness of women who never have had a mammogram about 
various intervention strategies that could be linked to the mobile mammography program which 
may assist in increasing mammography screening rates in women in WV. 
 Consistent with the literature, the major barriers to mammography screening which 
restricted women in WV to ever get a mammogram before they got one at the mobile 
mammography program were related to access factors (health insurance and cost of the 
procedure)
32-34
, and attitudes and beliefs about mammography screening (perception that the 
mammogram is painful, lower perceived risk and lack of knowledge about mammography 
screening)
32, 33, 35
.  The lack of health insurance is the major obstacle for rural women of WV and 
should be addressed to increase their use of mammography screening services.  Again, consistent 
with published literature, the major facilitators which made women obtain mammography 
screening at the mobile mammography program in WV were free and/or discounted service
34
 at 










Putting up advertisements about the mammography screening services at public places in the 
community also encouraged women to obtain mammograms as seen in a previous study
40
. 
 Consistent with the literature, a majority of rural women in WV seek information related 
to health and mammography screening from doctors or OB/GYNs
23-25
, highlighting the 
important role of health professionals in encouraging women for mammography screening.  
Moreover, library and health fairs were important places of information by these rural women, 
which indicates that availability of educational materials at these places can be beneficial to 
increase awareness about mammography screening in these women.  Internet use is rapidly 
increasing as a source of information about BC and mammography screening, and the findings 
support previous studies
24, 41, 42
.  Internet use among the study women to seek information about 
mammography screening indicated an alteration to the traditional „two-step flow theory‟ 
developed by Katz and Lazersfeld
43
 which suggests that information flows from media to 
opinion leaders to the public.  Moreover, while the many information sources available to the 
women is a good trend, it is vital that these sources and channels of information be also valid and 
accurate.  The internet, particularly, is known for biased and inaccurate information and therefore 
these women should be provided with addresses of credible and accurate websites.  The findings 
on the likelihood of receiving text messages about mammography screening suggested that rural 
women may have network problems, use cell phones less, or did not prefer receiving information 
by this means.  Thus, incorporating use of cell phones and texts as one of the intervention 
strategy to increase mammography screening in women in WV may not be a successful strategy. 
 The most helpful interventions as perceived by women to encourage them to utilize and 
adhere to mammography screening were community-based educational programs and mailed 
educational materials.  This is consistent with the study on mobile mammography in underserved 
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women, which recommended adding education programs to mobile mammography programs to 
increase their effectiveness
44
.  Also, a few studies have demonstrated that community-based 
educational programs increase screening rates in women who utilized mobile mammography 
units
31, 45, 46
.  A study on the perceptions and beliefs of Appalachian women about community-
based educational campaigns suggested that an educational campaign would increase awareness 
and knowledge about mammography screening
32
.  Moreover, this study also reported that 
women preferred the direct mailed materials to be colorful, bold, and interesting to persuade 
women to utilize mammography screening
32
.  Another study has reported that mailed educational 




One of the limitations of this study is that the sample of the study was relatively small for 
the telephone interviews of women who had obtained a mammogram for the first time which 
may not have resulted in the full saturation of the findings in the telephone interviews.  
Moreover, the findings cannot be generalized to women who are adherent to mammography 
screening guidelines, residing outside of WV, and who do not use mobile mammography 
services.   
 Nonetheless, despite these limitations, there are some important strengths of this study.  
To our knowledge, it is the first study of its kinds to identify from the perspective of women, the 
intervention strategies that could be linked to mobile mammography unit to increase 
mammography screening rates in rural women.  Another strength is the use of qualitative 
methods to investigate the perceptions and preferences of women about various intervention 
strategies that could be linked to mobile mammography unit.  Using this methodology, it was 
possible to explore and discuss with participants why they preferred a particular intervention 
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strategy.  The results of the study may be helpful in developing interventions that could be 
coupled with the mobile mammography program to increase mammography screening in women 
in WV. 
CONCLUSION 
This qualitative study identified the community-based and individual-based intervention 
strategies that could be developed along with the mobile mammography unit that may be better 
received and therefore more likely to be effective in attracting rural and underserved women in 
WV to mobile mammography.  Also, to gain access to a population that is traditionally hard to 
reach, information sources such as doctors and/or OB/GYNs, family and friends, and channels 
such as the internet are vital to increase mammography screening rates in rural women. 
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Characteristics of the Study participants (N = 16) 
          
Variables     N % 
Age 
















Range (41, 57) 
 Education 
    
 
Less than college 10 62.50 
 
Some college/Graduate 6 37.50 
Employment status 






Unemployed 5 31.25 
Marital Status 
   
 






   
 
Less than $25,000 11 68.75 
 
$25,000-$50,000 4 25.00 
 
$50,000-$75,000 1 6.25 
Health Insurance 









Adherence to CBE 






































          







Barriers and Facilitators to Mammography Screening 
Reported by Women who had their first mammogram at the Bonnie's Bus 
  
  Themes Subthemes Quotes 
Barriers   
 Accessibility Lack of health insurance coverage "I did not have health insurance and so it was one of 
those things that I just kind of put off even though I 
passed the age I should have had" 
  Cost of test "I could not afford one [mammogram]" 
  Lack of transportation "Problem with transportation" 
 Attitudes & 
Beliefs 
Fear of pain or unpleasantness from 
procedure 
"I always heard that it [mammography screening] is 
painful" 
  Lack of knowledge "I haven’t thought about it [mammography 
screening]….I never had no issues so I never thought 
of going [for a mammogram]" 
  Low perceived risk 
 Social Network 
Experience 
Delayed recommendation from 
doctor 
"…..just delaying due to no recommendation from the 
gynecologist" 
    
Facilitators   
 Accessibility Free/Discounted service "It had discount on it. It is a smart thing that they pay 
for it [mammogram]" 
  Convenient and close location of 
screening service 
"It was local, it was close.." 
  Availability of insurance "…I had an insurance then so I got it [mammography 
screening]" 
 Attitudes & 
Beliefs 
Knowledge about guidelines "…I should do it as I am 40" 
  Breast problem "Basically I recently got one [mammogram] as I had 
lump in my breast and a leaky nipple in my right 
breast" 




"My gynecologist recommended it [mammography 
screening at the Bonnie's Bus]" 
  Recommendation from 
friends/family 
"Also got recommendation [for mammography 
screening ]from friend" 
  Family history of BC "I thought well when my sister has those tumors [in 
breast], they [her breasts] should be checked out" 
  Knowing people with cancer "I had watched my cousin, she was in her 50’s when 
she died of BC" 
  Advertisement "Health center had put out bulletins at our post office 
where I first found about it [Bonnie's Bus]" 
        














Preferences for Interventions to be developed around Bonnie's Bus 
By Women who had their First Mammogram at the Bonnie's Bus 









Health educators 4.063 (1.063) 4.250 (0.856) 
 




Telephone counseling + Educational 
material 
3.250 (1.770) 3.750 (1.483) 
 
Telephone counseling + Letter from 
physician 
3.625 (1.668) 4.063 (1.436) 
 
Mailed educational material 4.125 (1.258) 3.938 (1.237) 
 
Text messages 3.063 (1.652) 3.500 (1.557) 
        
For mean likelihood score, score 5 is equal to most likely and score 1 is equal to least likely on the scale of 1 to 5. 
SD: Standard deviation 
a : Mean score for self 


































Reasons for the Preferences of Interventions 
As reported by Women who had their first mammogram at the Bonnie's Bus 
          
Community-based educational program     
Reasons   Quotes     
Increased accessibility "I think you mention about library, I think that [educational program] would 
be easier if it opens to the public and information is readily available" 
Informative "You can never get enough information about it, all the information is helpful" 
Close/Convenient "It will be close to people and it will be easier and much more convenient" 
Lack of community-based 
programs for women 
"In our area there is not a lot of things out there for women to go to or helpful, 
I think workshops on any women thing will be helpful" 
Increase in knowledge "People will hear more about situations and its got to be more helpful for 
them" 
More helpful to rural women "They need to come to the smaller plains where I live in…" 
Past experiences from such 
programs 
"Because of my past experience with my best friends, with my mother…My 
mother used such a program" 
          
Individual-based mailed educational materials   
Reasons   Quotes     
Increased readability "People look at the mail" 
Convenient "That is the way you get most of the stuff through mail" 
Informative "Some women do not know anything about it [mammography screening], so 
mail will be helpful" 
Increase in knowledge "..That way we know about ways to prevent it [breast cancer], everybody may 
not know about it' 
Personal approach "Because in the mail, it is personally suggested, you are going to open it and 
read it….it is a more personal approach" 










































































RATIONALE AND OBJECTIVES 
Since mammography screening rates have stagnated or declined in WV and large 
segments of rural West Virginia (WV) women remain hard-to-reach, the number of advanced 
and unstaged BC cases detected and mortality related to breast cancer (BC) will only increase in 
the future.  Hence, there is an urgent need to increase mammography screening among these 
rural women in WV.  Bonnie‟s Bus Mobile Mammography Program (called Bonnie‟s Bus 
hereafter) is a major effort towards reaching the underserved and rural women and to increase 
mammography screening rates. 
Mobile mammography programs have been in service for more than two decades; 
however there have been very few studies about their effectiveness.  Such programs increased 
mammography utilization in vulnerable populations by reducing access barriers.  No study has 
determined how women who utilize mobile mammography units for screening may be different 
from women who get their routine screening done at a stationary facility.  Understanding the 
characteristics and hence predictors of adherence in women who utilize mobile mammography 
unit to get a mammogram and compare those to women who utilize a stationary facility, can help 
to identify the determinant characteristics of these women to facilitate the development of 
targeted educational programs and interventions to increase mammography screening rates.   
Very few studies have determined the types of intervention strategies which when linked 
with mobile mammography that are likely to improve screening rates and the effectiveness of 
such a program.  Although many interventions effective in increasing screening rates have been 
reported in the literature, no studies have assessed the perspectives of women at whom these 
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interventions are targeted, such as their receptiveness towards these interventions and their 
perception of whether or not they would be successful with their peers and in their communities.  
Besides determining the information sources used by women for mammography screening and 
their advice seeking behavior, it is important to consider targeting these rural and underserved 
women through appropriate sources and channels of information to increase mammography 
screening rates.  Hence, understanding women‟s‟ barriers and facilitators for mammography 
screening, their perception and receptiveness about intervention strategies and the sources of 
health-related information can be used in developing targeted educational programs and 
interventions that could be coupled with the Bonnie‟s Bus to increase mammography screening 
rates in women in WV.   
The objective of the two studies were to determine the predictors of adherence to 
mammography screening guidelines in women who utilize mobile mammography services and 
those who utilize a stationary mammography facility, and to identify from the women‟s 
perspectives the intervention strategies that could be developed around the Bonnie‟s Bus to 
increase mammography screening rates in WV.  The research design was cross-sectional for the 
first study where data was collected using „Mammography Screening and Preventive Care 
Survey‟ and structured telephone interviews were conducted for the second study.  The specific 
aims of the studies were: (1) to identify the characteristics and predictors of self-reported 
adherence to mammography screening guidelines in women age 40 years and above who utilize 
Bonnie‟s Bus in WV and those who utilize a stationary mammography facility, BPBCC, and (2) 
to examine the information seeking behaviors and to determine what types of targeted 
educational interventions coupled with mobile mammography are perceived as likely to be 
acceptable and effective by non-adherent women.   
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SUMMARY OF THE FINDINGS 
Predictors of self-reported adherence to mammography screening guidelines in women in 
West Virginia women 
In this cross-sectional study, the findings indicated that women who utilize stationary 
mammography facilities were those with higher levels of education, higher income, health 
insurance, who visit a doctor and/or an OB/GYN regularly, and who are adherent to CBE, Pap 
test and other screenings.  And, the women who utilize mobile mammography services were 
those with lower levels of education, lower income, who are overweight to morbidly obese, who 
did not visit an OB/GYN in the past year, and who are not adherent to CBE.  Among women 
who utilized mobile mammography unit, only 48.15% were adherent to mammography 
screening guidelines and among women who utilized stationary mammography facility, an 
overwhelming 92.3% were adherent to mammography screening guidelines.  Moreover, the 
predictors of adherence to mammography screening guidelines in women who utilized stationary 
mammography facility were health insurance coverage, no reported delay in care due to 
transportation problem, adherence to CBE, Pap test and other routine screenings, and having 
strong agreement with the positive views about mammography screening.  The predictors of 
adherence to mammography screening guidelines in women who utilized mobile mammography 
services were older age, unemployed status, no reported delay in care due to transportation 
problem, having family history of BC, having had a breast biopsy in the past, and adherence to 
Pap test and other routine screenings. 
Preferences of Women for Intervention Strategies in a Mobile Mammography Program  
The sources of information about health and mammography screening used by rural 
women who had their first mammogram at the Bonnie‟s Bus included doctors or OB/GYN, 
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materials from libraries, health fairs, internet, and health centers.  A majority of women reported 
the highest likelihood of seeking advice about mammography screening from the doctors, and 
some were also very likely to seek advice about mammography screening from their mothers.  A 
majority of the women indicated their preference to receive information about mammography 
screening through networking websites.  In addition, community-based health educational 
programs that could be held at public places such as libraries or churches, or at work-sites and 
mailed educational materials were perceived to be the most helpful interventions to encourage 
women obtain mammograms. 
SIGNIFICANCE OF THE STUDIES 
 Overall, for women who utilized the mobile mammography services, predisposing and 
need-related factors have a strong influence on adherence to mammography screening 
guidelines.  Hence, interventions targeted at younger women who have not experienced any BC-
related event may be beneficial to increase screenings.  While for women who utilized stationary 
mammography facility, enabling factors, need-related factors, and positive views about 
mammography screening have a strong influence on adherence to mammography screening 
guidelines.  Thus, access barriers need to be eliminated, along with educating them about 
preventive behaviors.  In addition, intervention strategies such as community-based educational 
programs and mailed educational materials need to be developed that would complement the 
mobile mammography services in the rural and underserved communities of WV.  These 
intervention strategies may also involve the preferred information sources such as doctors and 
OB/GYNs in these communities and also utilize the internet to educate women to improve the 




 Persistence to mammography screening guidelines in women in both the study 
populations should be determined.  Interventions for rural and underserved younger women in 
WV who have not experienced BC-related events can be developed and evaluated to increase 
mammography screening rates.  Randomized controlled trials of community-based educational 
programs and mailed educational materials can also be conducted to determine their 
effectiveness in increasing mammography screening rates and persistence rates in the rural and 



















































































APPENDIX A: Mammography Screening and Preventive Care Survey 
 
 





Age:   _____________ years 




Current Illness (if any): ______________________________________________________________________________ 
__________________________________________________________________________________________________ 
 
Has your doctor ever told 
you that you had one or 






Allergies   
Bone Loss (Osteoporosis)    
Seizures/Epilepsy   
Mental Health Issues   
Thyroid Disease   
Breast Problems   
Heart Problems   
High Blood Pressure 
(Hypertension) 
  
Circulatory Problems   
Varicose Veins   
Lung Problems or 
Tuberculosis 
  
Liver Disease/Hepatitis   
Kidney Disease   
Diabetes   
Hormone Problems   















Age when period first started?   ________ years  
Age of Menopause or “change of life” (if applicable)? ______ years 
How many times have you been pregnant?  _______  
How many times have you given live birth? _______ 
What was your age at the time of first pregnancy? _________ 
How many children have you breast fed? _________  
Previous birth control method(s): _______________________________ 
Current birth control methods: _________________________________ 
Have you had your uterus removed (Hysterectomy)?        □ Yes  □ No 
Have you had your tubes tied (Tubal Ligation)?                 □ Yes  □ No 
Have you had your ovaries removed (Oophorectomy)?    □ Yes  □ No 
Have you had Hormone Replacement Therapy (HRT)?   
                    □ No              □ Yes, in the past            □  Currently taking HRT 
 
 
Please tell us if you have a family history of cancer.  Please list family 
members (e.g., father, mother, sister…), type of cancer (e.g., colon 
cancer, breast cancer, leukemia…), and their age at the time of 
diagnosis.   
(If there is no family history of cancer, then please check this box □) 
Family member Type of cancer 
Age at time of 
diagnosis 
   
   
   
   
 
Personal Health History Menstrual and Pregnancy History 





1a. Have you been told what your level of risk of developing breast cancer is?  (please check one box) 
         Yes    No           Don’t know/Not Sure 
    1b. If yes, what were you told your level of risk is?  (please check one box) 
         Low  Moderate       High 
2.  Has your mother, father, sister, brother, daughter, or son been diagnosed with breast cancer in the past? 
        Yes   No          Don’t know/Not Sure 
3.  A mammogram is an x-ray of each breast to look for breast cancer.  How long has it been since you had your last 
mammogram? 
       Never had one                                                                              Within past year (anytime less than 12 months ago)  
       Within past 2 years (1 year but less than 2 years ago)                 Within past 3 years (2 years but less than 3 years ago)  
       Within past 5 years (3 years but less than 5 years ago)               5 or more years ago   
       Don’t know/Not sure 
4.  What was the reason the last time you got a mammogram? 
        Routine checkup              Breast problem other than cancer             Had breast cancer              Don’t know/Not Sure 
5.  Have you ever had a breast biopsy (procedure to take tissue to look at under microscope)?    
        Yes   No          Don’t know/Not sure (If no, please go to Question 9.) 
6.  How many breast biopsies (positive or negative) you have ever had? ______ 
7. Have you ever had a breast biopsy with atypical hyperplasia (abnormal cells)?     
        Yes   No          Don’t know/Not Sure 
8. Have you ever been diagnosed with breast cancer, ductal carcinoma in situ (DCIS), or lobular carcinoma in situ 
(LCIS)?  [DCIS and LCIS are non-invasive, but early signs of cancer.] 
        Yes   No  
9.  A clinical breast exam is when a doctor, nurse, or other health professional feels the breast for lumps.  How long 
has it been since your last clinical breast exam? 
       Never had one                                                                              Within past year (anytime less than 12 months ago)  
       Within past 2 years (1 year but less than 2 years ago)                 Within past 3 years (2 years but less than 3 years ago)  
       Within past 5 years (3 years but less than 5 years ago)               5 or more years ago    
       Don’t know/Not sure 
10. Have you ever performed a breast self-exam? 
        Yes    No  
11.  Do you have breast implants? 
        Yes    No 
12a. A Pap test is a test for cancer of the cervix.  How long has it been since you had your last Pap test? 
       Never had one                                                                              Within past year (anytime less than 12 months ago)  
       Within past 2 years (1 year but less than 2 years ago)                 Within past 3 years (2 years but less than 3 years ago)  
       Within past 5 years (3 years but less than 5 years ago)               5 or more years ago     
       Don’t know/Not sure 
12b. If you have had a Pap test before, has it ever been abnormal?          Yes            No 
13. In your opinion, how do you compare your risk of developing breast cancer in the next 5 years to that of any 
woman of your age in the general population?     
        Lower risk             Similar risk            Higher risk           Not sure 
14.  In your opinion, how do you compare your lifetime risk of developing breast cancer to that of any woman of 




your age in the general population?  
        Lower risk             Similar risk            Higher risk           Not sure 




16.  Please read each of the following statements about breast cancer mammography screening carefully and then 
circle a number from 1 to 7 on the Agree-Disagree scale provided that best describes your view.  
                                                                                                                                              Agree                            Disagree 
  
 a. Having mammography screening would reassure me that everything was OK.                  1     2    3     4     5     6     7  
                                  
 b. Having mammography screening would be painful.                                                             1     2    3     4     5     6     7 
     
c. Having mammography screening would make me feel that I am doing                 
    something positive about my risk of breast cancer.                                                               1     2    3     4     5     6     7 
                                     
d. Having mammography screening would be a difficult experience for me.                             1     2    3     4     5     6     7                                 
   
e. Having mammography screening would reduce my chances of dying of  
    breast cancer.                                                                                                                         1     2    3     4     5     6     7 
                                    
f. Having mammography screening would make me worry unnecessarily.                                1     2    3     4     5     6     7                                     
   
g. Having mammography screening would make me feel less anxious about  
    breast cancer.                                                                                                                         1     2    3     4     5     6     7 
                                     
h. Having mammography screening would make me worry about the effects                           1     2    3     4     5     6     7 
    of radiation. 
      
17.  Please read each of the following items to indicate how much (if at all) you worry about breast cancer? 
  
a. During the past one week including today, how often have you thought  
     about your own chances of developing breast cancer?                        Not at all       Sometimes     Often     A lot 
 
b.  During the past one week, including this time how often have thoughts  
     about your chances of getting breast cancer affected your mood?                 Not at all       Sometimes     Often     A lot 
 
c.  During the past one week, how often have your thoughts about your  
     chances of getting breast cancer affected your ability to perform your  
     daily activities? 
                                                                                                                  Not at all      Sometimes     Often     A lot 
d.  During the past one week, how concerned were you about getting  
     cancer?                                                                                                            Not at all      Sometimes     Often     A lot 
 
 
18. Please indicate if you agree or disagree with each of the following statements: 
a.  The risk of breast cancer is greater in younger women than       
      in older women.                                                                                   Agree               Don’t Agree     Don’t know               
 
b.  Women with close relatives with breast cancer have higher  
     risk of breast cancer.                                                                            Agree               Don’t Agree      Don’t know               
Your Views on Breast Cancer Screening 





c.  A woman currently using birth control pills has a slightly greater 
     risk of breast cancer as compared to a woman not using them.           Agree               Don’t Agree      Don’t know               
 
d.  Obesity (being very heavy) is not a risk factor for breast cancer.          Agree               Don’t Agree      Don’t know               
 
e.  Mammography screening can detect breast lumps early.                     Agree               Don’t Agree      Don’t know               
 
f.  One breast screening mammogram is enough to ensure that                          
    you will not get breast cancer.                                                                Agree               Don’t Agree       Don’t know    
 
            
 
19.  About how long has it been since you last visited a doctor for a routine checkup?   [A routine checkup is a 
general physical exam, not an exam for a specific injury, illness, or condition.] 
        Never had one                                                                            Within past year (anytime less than 12 months ago)  
        Within past 2 years (1 year but less than 2 years ago)               Within past 5 years (2 years but less than 5 years ago) 
        5 or more years ago                                                                    Don’t know/Not sure  
20a. Are you limited in any way in any activities because of physical, mental, or emotional health problems? 
        Yes   No          Don’t know/Not Sure 
20b. If yes, for how long have your activities been limited because of such health problems? 
    ______ Days          ______ Weeks          ______ Months          ______ Years  
21. Because of any health problems, do you need the help of other persons with your personal care needs, such as 
eating, bathing, dressing, or getting around the house? 
        Yes   No          Don’t know/Not Sure 
22. Because of any health problems, do you need the help of other persons in handling your routine needs, such as 
everyday household chores, doing business, shopping, or getting around for other purposes? 
        Yes   No          Don’t know/Not Sure 
23. Would you say that in general your health is: 
        Excellent           Very Good          Good               Fair              Poor                Don’t know/Not Sure    
24. Your current height (in feet and inches): ___________         Your current weight (in pounds): ____________ 
25.  Blood cholesterol is a fatty substance found in the blood.   About how long has it been since you last had your 
blood cholesterol checked? 
       Never had one                                                                              Within past year (anytime less than 12 months ago)  
       Within past 2 years (1 year but less than 2 years ago)                 Within past 5 years (2 years but less than 5 years ago)  
       5 or more years ago                                                                      Don’t know/Not sure        
26.  About how long has it been since you last had your blood pressure checked? 
       Never had one                                                                               Within past 6 months (1 to 6 months ago) 
       Within past year (6 to 12 months ago)                                           Within past 2 years (1 year but less than 2 years ago) 
       Within past 5 years (2 years but less than 5 years ago)                 5 or more years ago 
       Don’t know/Not sure 
27. Bone mineral density (BMD) is a measurement used to determine the presence of osteoporosis (bone loss). 
About how long has it been since you had your last bone mineral density measured? 
       Never had one                                                                               Within past 6 months (1 to 6 months ago) 
       Within past year (6 to 12 months ago)                                           Within past 2 years (1 year but less than 2 years ago) 
       Within past 5 years (2 years but less than 5 years ago)                 5 or more years ago 
       Don’t know/Not sure 




28. A test for fasting blood glucose measures the level of blood sugar after you have not eaten for at least 8 hours. 
About how many times in the past 12 months has a doctor, nurse, or other health care professional checked you 
for fasting blood glucose? 
         Number of times: _______        Don’t know/Not sure              Never had one 
29. There are many reasons why people delay getting medical care. Have you delayed getting care in the past 12 
months because you didn’t have transportation? 
        Yes   No          Don’t know/Not Sure 
30. During the past 12 months, have you seen or talked to any of the following health care providers about your 
own health or for a health problem? 
    a. A general doctor who treats a variety of illnesses (for example, a doctor in general practice, family medicine, 
internal medicine, or nurse practitioner) ?               Yes               No             Don’t know/Not Sure 
    b. A doctor who specializes in women’s health (obstetrician/gynecologist)        Yes         No       Don’t know/Not Sure 
31a. Are you covered by any kind of health insurance or some other kind of health care plan? 
         Yes            No            Don’t know/Not Sure 
31b. If yes, what kind of health insurance coverage do you have?   
        Private health insurance        State/local government employee insurance                  Medicaid             Medicare    
        Other insurance; please specify. _______________________                I do not have any health insurance coverage  
32. Was there a time in the past 12 months when you needed to see a doctor but could not because of cost? 
        Yes   No          Don’t know/Not Sure 
33.  Was there a time in the past 12 months when you needed to see an obstetrician/gynecologist (OB/GYN) but 
could not because of cost? 
        Yes   No          Don’t know/Not Sure 
34.  Was there a time in the past 12 months when you needed to get medicine but could not because of cost? 
        Yes   No          Don’t know/Not Sure 
35a. Has there been a time in the past 12 months when you needed a mammogram but could not get one because of 
some reason? 
        Yes   No          Don’t know/Not Sure 
35b. If yes, what was the primary reason you could not get a mammogram? 
         Did not have transportation          Did not have childcare (if guardian)         Could not take time off work for appointment                                                             
         Could not afford it                         Health insurance does not cover it          Other (specify) _______________________ 
 
 
36. How many days per week do you eat at least five servings (one serving = one-half cup) of fruits or vegetables?  
          Never                       One day per week               Two days per week             Three days per week                             
          Four or more days per week                      Don’t know/Not sure  
37. How many days per week do you eat at least 11 servings (one serving = one slice of bread) of whole grain 
breads or cereal? 
          Never                       One day per week               Two days per week             Three days per week                             
          Four or more days per week                      Don’t know/Not sure  
38. How many days per week do you have at least three servings (one serving = one-half to one cup) of milk, yogurt, 
or cheese? 
          Never                       One day per week               Two days per week             Three days per week                             
          Four or more days per week                      Don’t know/Not sure  
39.  How many days per week do you get at least 30 minutes of exercise or physical activity that cause small 
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increases in breathing and heart rate?   
          Never                       One day per week               Two days per week             Three days per week                             
          Four or more days per week                      Don’t know/Not sure  
40. Do you consider yourself to be overweight, underweight, or about the right weight? 




41. How long has it been since you went to a dentist or a dental clinic for any reason? [Include visits to dental 
specialists, such as orthodontists.] 
       Never had one                                                                               Within past year (anytime less than 12 months ago)  
       Within past 2 years (1 year but less than 2 years ago)                 Within past 3 years (2 years but less than 3 years ago)  
       Within past 5 years (3 years but less than 5 years ago)               5 or more years ago  
       Don’t know/Not sure 
42. Have you smoked at least 100 cigarettes in your entire life? 
          Yes     No         Don’t know 
43. Do you now smoke cigarettes every day, some days, or not at all? 
          Everyday         Some days           Not at all           Don’t know 
44. During the past 12 months, have you stopped smoking for one day or longer because you were trying to quit 
smoking? 
         Yes    No           Don’t know 
45. If you smoke, on average, about how many cigarettes a day do you smoke now? _____ 
46. During the past 30 days, have you had at least one drink of any alcoholic beverage such as beer, wine, a malt 
beverage, or liquor? 
         Yes    No          Don’t know 
47. During the past 30 days, how many days per week or per month did you have at least one drink of any alcoholic 
beverage? 
      _____ Days per week       _____ Days per month               No drinks in the past 30 days             Don’t know/Not sure   
48. One drink is equivalent to a 12-ounce beer, a 5-ounce glass of wine, or a drink with one shot of liquor. During 
the past 30 days, on the days when you drank, about how many drinks did you drink on the average? 
     _____ Number of drinks                Don’t know/Not sure 
 
 
Education:     Less than HS       Some HS         HS Graduate       GED        Technical School        Some College                           
College Graduate        Unknown 
Marital Status:     Never Married          Married             Divorced/Separated           Partnered           Widowed 
Family Income:  What is your annual household income? (Please check only one) 
    a. ______ Less  than   $10,000 d. ______ $20,001  to  $25,000               g. ______ Between $50,001 and $75,000 
    b. ______ $10,001  to  $15,000 e. ______ $25,001  to  $35,000              h. ______  More than $75,000 
    c. ______ $15,001  to  $20,000 f. ______  $35,001  to  $50,000  
 
Of the persons living in your household including you, how many household members: (Please write in the blank) 
 Are less than 14 years of age? ___________________ member(s) 
 Are between 14 and 18 years of age? _____________  member(s) 





 Are over 18 years of age? _______________________ member(s) 
 
Ethnicity: Are you Hispanic/Latina?           Yes                    No 
Race(s): Which one of these groups would you say best represents your race? 
       White                   Black                 Asian                Native Hawaiian or Other Pacific Islander 
       American Indian or Alaska Native                 Other(specify)___________________ 
Employment:      Employed for wages       Self-employed            Out of work for more than 1 year       Student                                                  
Out of work for less than 1 year            Homemaker               Retired               Unable to work    
 
Thank you for your time and participation in our efforts to improve 










Breast cancer is one of the major health problems in women in West Virginia (WV).  We 
at the Betty Puskar Breast Care Center (BPBCC) along with West Virginia University School of 
Pharmacy are trying to understand the characteristics of women who utilize a stationary 
mammography facility such as the BPBCC and compare them with women who utilize a mobile 
mammography screening unit such as the Bonnie‟s Bus program to improve screening rates of 
rural women in WV. This study has been reviewed by the Institutional Review Board of West 
Virginia University.  This study is part of a Master‟s thesis research project. 
 
You are receiving this letter because your name was randomly selected from a list of 
women who have obtained at least one mammogram from BPBCC in the past ten years.  Please 
find attached a survey that requests information regarding personal health history, preventive 
care and wellness history; cancer risk assessment, knowledge and behavior; nutrition and 
exercise history; dental, smoking and alcohol consumption history, and other related data.  We 
will appreciate it very much if you will kindly take about 20 minutes to complete the enclosed 
survey and return it in the postage-paid business reply envelope provided.  A $5 Wal-Mart Gift 
Card will be mailed to you upon receipt of your completed survey as a token of our 
appreciation for your participation. 
 
The information provided by you will be kept as confidential as legally possible.  The 
survey has a unique identification number which will be only used for mailing purposes and gift 
card distribution. 
 
Participation in this survey is completely voluntary. Although we hope that you answer 
all of the questions, you do not have to answer any question with which you are not comfortable.  
Refusal to participate will not affect your services at the BPBCC in any way.  However, your 
participation is vital to make the results of this study truly meaningful. 
 
We THANK YOU in advance for your time and participation.  If you have any questions 
or concerns, please do not hesitate to contact Dr. Schreiman at (304) 293-3092, Ami Vyas at 






Judith Schreiman, MD  Ami Vyas, B.Pharm, MBA S. Suresh Madhavan, Ph.D 











About two or three weeks ago, you may remember receiving a survey asking you 
information on knowledge and behavior about breast cancer and mammography screening, 
preventive care and wellness history and other related data.  If you have already completed and 
returned the survey, please accept our sincere thanks.  In case you missed that mailing or have 
misplaced the survey, we have enclosed another survey with this letter.  We at the Betty Puskar 
Breast Care Center (BPBCC) along with West Virginia University School of Pharmacy are 
trying to understand the characteristics of women who utilize a stationary mammography facility 
such as the BPBCC and compare them with women who utilize a mobile mammography 
screening unit such as the Bonnie‟s Bus program to improve screening rates of rural women in 
WV. This study has been reviewed by the Institutional Review Board of West Virginia 
University.  This study is part of a Master‟s thesis research project. 
 
You are receiving this letter because your name was randomly selected from a list of 
women who have obtained at least one mammogram from BPBCC in the past ten years.  Please 
find attached a survey that requests information regarding personal health history, preventive 
care and wellness history; cancer risk assessment, knowledge and behavior; nutrition and 
exercise history; dental, smoking and alcohol consumption history, and other related data.  We 
will appreciate it very much if you will kindly take about 20 minutes to complete the enclosed 
survey and return it in the postage-paid business reply envelope provided.  A $5 Wal-Mart Gift 
Card will be mailed to you upon receipt of your completed survey as a token of our 
appreciation for your participation. 
 
The information provided by you will be kept as confidential as legally possible.  The 
survey has a unique identification number which will be only used for mailing purposes and gift 
card distribution. 
 
Participation in this survey is completely voluntary. Although we hope that you answer 
all of the questions, you do not have to answer any question with which you are not comfortable.  
Refusal to participate will not affect your services at the BPBCC in any way.  However, your 
participation is vital to make the results of this study truly meaningful. 
 
We THANK YOU in advance for your time and participation.  If you have any questions 
or concerns, please do not hesitate to contact Dr. Schreiman at (304) 293-3092, Ami Vyas at 





Judith Schreiman, MD  Ami Vyas, B.Pharm, MBA S. Suresh Madhavan, Ph.D 














Thank very much for your time and participation in our „Mammography Screening and 
Preventive Care Survey‟.  Your participation and inputs will help immensely to make the results 
of this study truly meaningful.   
 
Please find attached with this letter a $5 Walmart gift card as a token of our appreciation 
for your participation in the study. 
 
If you have any questions, please do not hesitate to contact Dr. Schreiman at (304) 293-





Judith Schreiman, MD  Ami Vyas, MBA  Suresh Madhavan, Ph.D 






























In the past five weeks, we twice mailed you a survey related to a Master‟s thesis research 
project to understand characteristics of women who utilize a stationary mammography facility 
such as the Betty Puskar Breast Care Center (BPBCC) and compare them with women who 
utilize a mobile mammography screening unit, to improve screening rates of rural women in 
WV.  Since we did not receive a completed survey from you, we are interested in getting select 
information about your views, attitudes toward breast cancer screening and some health related 
data to determine how participants and non participants of this study may be different.  This 
study has been reviewed by the Institutional Review Board of West Virginia University. 
 
Will you please take a few moments (2-3 minutes) to complete the enclosed BRIEF 
survey and return it in the postage-paid business reply envelope?   We will appreciate it very 
much. 
 
The information provided by you will be kept as confidential as legally possible.  The 
survey has a unique identification number which will be only used for mailing purposes. 
 
Participation in this survey is completely voluntary.  Refusal to participate will not affect 
your services at the BPBCC in any way.  However, your participation is vital to make the results 
of this study truly meaningful. 
 
We THANK YOU in advance for your time and participation.  If you have any questions, 
please do not hesitate to contact Dr. Schreiman at (304) 293-3092, Ami Vyas at (304) 293-8194, 
or Dr. Suresh Madhavan at (304) 293-1652. 
 






Judith Schreiman, MD  Ami Vyas, MBA  S. Suresh Madhavan, Ph.D 










APPENDIX F: Non-Response Bias Assessment Survey 
 
1. You did not respond to the survey because (please mark X beside the appropriate response(s)): 
___You did not receive it   ___You do not respond to mail surveys in general 
___You were on vacation   ___The survey was too long 
___You did not have time to complete it ___The survey was confusing 
___Misplaced the survey   ___You were not interested in the issue 
___Started the survey, but did not finish it  ___You got your mammogram somewhere else  




2. A mammogram is an x-ray of each breast to look for breast cancer.  How long has it been since you 
had your last mammogram? 
___Never had one      
___Within past year (anytime less than 12 months ago)  
        ___Within past 2 years (1 year but less than 2 years ago)  
___Within past 3 years (2 years but less than 3 years ago)  
        ___Within past 5 years (3 years but less than 5 years ago)                  
___5 or more years ago   
              ___Don‟t know/Not sure  
 
3. Having mammography screening would reassure me that everything was OK  (Please circle a 
number from 1 to 7 on the following Agree-Disagree scale that best describes your level of agreement 
or disagreement with the statement) 
                                   Agree---------------------------------------------Disagree 
     1 2 3 4 5 6 7 
 
4. During the past one week including today, how often have you thought about your own chances of           
developing breast cancer? (Please indicate by marking X how much (if at all) you worry about breast 
cancer? 
___Not at all  ___Sometimes  ___Often  ___A lot 
 
5.  Mammography screening can detect breast lumps early (Please indicate by marking X if you agree 
or disagree) 
___Agree  ___Don‟t Agree  ___Don‟t know 
 
6.  Your education level (Please mark X beside the appropriate response): 
___Less than HS       ___Some HS           ___HS Graduate       ___GED        ___Technical 
School         
___Some College      ___College Graduate         ___Unknown 
 
7. Your employment status (Please mark X beside the appropriate response): 
___Employed for wages        ___Self-employed              ___Out of work for more than 1 
year        
___Student                           ___Out of work for less than 1 year         ___Homemaker                
___Retired                ___Unable to work     
 
8.  What kind of health insurance coverage do you have? 
___Private health insurance ___State/local government employee insurance ___Medicaid 
___Medicare   ___Other insurance, please specify._______________________ 
___I do not have any health insurance coverage 
 









Breast cancer is a major health problem in women in West Virginia (WV).  We at the Betty 
Puskar Breast Care Center (BPBCC) along with West Virginia University School of Pharmacy are 
conducting a research study to determine ways to increase mammography screening in women built 
around the Bonnie‟s Bus mobile mammography program where you received a mammogram in the recent 
past.  This study has been reviewed by the Institutional Review Board of West Virginia University.  This 
study is part of a Master‟s thesis research project of Ami Vyas. 
 
In this study, we are seeking women who had their first mammogram at a Bonnie‟s Bus mobile 
mammography visit in 2010 or 2011, and are willing to share their views about mammography screening 
and ways to improve mammography screening rates in women in WV.   
 
You are receiving this letter because during your visit to the Bonnie‟s Bus mobile mammography 
unit for a mammogram during 2010 or 2011, you had consented to participate in future studies related to 
breast cancer.  If you are willing to participate in this study, your involvement would mean taking part in 
ONE telephone interview with Ami.  We will be interested in knowing your opinions about breast cancer 
screening, your experiences with Bonnie‟s Bus, and different ways of communicating with women who 
need to be educated/reminded about the importance of annual screening.  The interview will take place at 
a time that is convenient to you.  It will take about 45 minutes.  A $25 Wal-Mart Gift Card will be 
mailed to you upon completion of the telephone interview as a token of our appreciation for your 
participation. 
 
Participation in this study is completely voluntary, and refusal to participate will not affect your 
services provided by the Bonnie‟s Bus program in any way.  Your involvement in this study will be kept 
as confidential as legally possible.  The telephone interviews will be audio-recorded so that the data can 
be transcribed; however, responses will be kept confidential and individual names will not be associated 
with any reported data.  We will not ask any information that will reveal your identity as a participant. 
 
If you agree to participate, please fill in the required details in the attached sheet “Telephone 
Interview Schedule” and mail it back to us by March 14, 2012 in the postage-paid business reply 
enveloped provided. 
 
Upon receipt of completed “Telephone Interview Schedule” sheet, we will call you once in 
advance to confirm the date and time of the telephone interview. 
 
We THANK YOU in advance for your time and participation.  If you have any questions or 
concerns, please do not hesitate to contact Dr. Schreiman at (304) 293-3092, Ami Vyas at (304) 293-





Judith Schreiman, MD   Ami Vyas, MBA Suresh Madhavan, Ph.D 






APPENDIX H: TELEPHONE INTERVIEW SCHEDULE 
 
 (To be completed and returned in the postage-paid business reply envelope) 
 
 
If you are interested in participating in our study, then please mark a „X‟ in one of boxes below 
and fill out your name and telephone number: 
□ Yes, you agree to participate 
□ No, you do not agree to participate 
 
Your name: ___________________________ 
Your telephone number: ____________________________ 
 
Also, please check (X) the boxes below for dates and times that you are available during the 
week of March 19
th
























       
11:00am-
12:00noon 
       
12:00noon-
1:00pm 
       
1:00pm-
2:00pm 
       
2:00pm-
3:00pm 
       
3:00pm-
4:00pm 
       
4:00pm-
5:00pm 
       
5:00pm-
6:00pm 
       
 
If you have any questions or concerns, please do not hesitate to contact Dr. Schreiman at 












APPENDIX I: Script for Telephone Interview 
 
 
[Read] Hello, my name is _____________________.   Could I please speak with Ms. 
___________________?    
[To be read to the participant] 
Let me first confirm if I am speaking with Ms. _____________________.   Hello Ms. 
______________.  My name is ____________________ and I am calling from the West Virginia 
University School of Pharmacy.  I am calling to ask you some questions about mammograms and 
breast cancer screening. 
Is this STILL A GOOD TIME to complete the telephone interview? 
□ Yes… [Continue] 
□ No…. [Schedule call back time]: Date ____________, Time ____________AM/PM 
Before we begin, I would like to thank you again for your willingness to participate.  Let me 
briefly review this study with you: 
 The purpose of this study is to identify the ways that would be effective in increasing 
mammography screening rates among women in WV. 
 The telephone interview will take about 45 minutes and it is being recorded. 
 You may refuse to answer any question or end your participation at any time. 
 The information provided by you will be kept as confidential as legally possible. 
 
Do you have any questions?   [Answer questions] 
1. When you think about mammography screening, what do you get in your mind?  Some 
women have positive views about mammograms while others have negative views.  What 
are your views? 
 
2. Why do you think women should undergo mammography screening? 
 
3. During the past one week, how often have you thought about your chances of developing 
breast cancer?  Please choose one of the options: 
□ Not at all 
□ Sometimes 
□ Often 
□ A lot 
  
4. What are some of the reasons you did not get a mammogram in the past? (Example, not 
having a baby sitter, not having health insurance, not having transportation, was not 
aware of its importance) 
 Can you give an example? 




5. What are some of the reasons you obtained a mammogram on Bonnie‟s Bus? (Example, 
friend‟s recommendation, not having to take too much time off work, having a baby sitter 
for your baby) 
 Can you give an example? 
 You stated …..  could you please explain that further? 
 
6. Who are the important people for you whose advice you seek about health? (for example, 
your spouse, best friend, minister, someone you know has had breast cancer, others) 
 
7. On the scale of 1 to 5, 5 being most likely and 1 being least likely, how likely are you to 
seek advice for mammography screening from-------? 
 
 Your spouse __________ 
 Your best friend __________ 
 Your children ___________ 
 The Minister of the church ____________ 
 Someone you know who has had breast cancer_________ 
 Your doctor  __________ 
 Your obstetrician/gynecologist ______________ 
 Neighbor  ___________ 
 Internet ____________ 
 Other (Please specify) ___________________________________ 
 
8. Where do you normally get health information that you need (for example: 
mammography screening)? (example, physician, printed material, health fairs, internet, 
social media) 
 Any other source where you have obtained this information in the past? 
 Can you tell us a little bit more about the content of information? 
 
Now let me tell you about some of the ways used to encourage women to get mammograms on a 
regular annual basis.  I would like you to listen carefully and give me your opinion about each 
approach. 
 
9. Use of „Community Health Educators‟:  These are regular people from a community or 
neighborhood who promote regular mammography screening and educate women in their 
community about benefits of mammography screening and healthy behaviors. 
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful for you? 
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful with the women you know in your community? 
 Why did you choose ____ for this approach? 
 If a health educator from your community educates you about benefits of 






10. Developing community-based educational programs (like at public places such as church, 
public library, work sites):  Such programs aim to improve people‟s health through 
various approaches combining education, prevention, screening, and treatment.  
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful for you? 
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful with the women you know in your community? 
 Why did you choose ____ for this approach? 
 If health-educational programs are organized in your community that focus on the 
benefits of mammography screening and health, would you attend such a 
program?  If you get some really useful information about mammography 




11. Telephone counseling with printed educational material: You would receive qualified 
telephone counseling about mammography screening and other healthy behaviors from a 
health professional.  After this you would receive materials in the mail showing the 
benefits of regular mammograms. 
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful for you? 
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful with the women you know in your community? 
 Why did you choose ____ for this approach? 
 If a health professional calls you and informs you about the benefits of 
mammography screening, then you receive material in mail focusing on the 






12. Telephone counseling with a letter from your physician: You would receive telephone 
counseling about mammography screening and healthy behaviors from a health 
professional.  After this you would receive a letter from your physician 
highlighting/reminding you about need for mammography screening and inviting you to 
get one. 
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful for you? 
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful with the women you know in your community? 
 Why did you choose ____ for this approach? 
 If a health professional calls you and informs you about the benefits of 
mammography screening, then you receive a letter from your physician focusing 
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13. Mailed educational material:  You will receive education material highlighting the 
benefits of mammography screening and other preventive health behaviors in mail. 
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful for you? 
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful with the women you know in your community? 
 Why did you choose ____ for this approach? 
 If you receive some printed educational material focusing on the benefits of 




14. Texting on cell phone:  You will receive health information related to mammograms and 
breast cancer screening and also reminders about your scheduled mammogram on your 
cell phone. 
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful for you? 
 On a scale of 1 to 5, 5 being most helpful and 1 being least helpful, how likely 
would this approach be helpful with the women you know in your community? 
 Why did you choose ____ for this approach? 
 If you receive texts about mammography screening, would you get a 




15. Social media includes web-based and mobile technologies used to turn communication 
into interactive dialogue.  Which of the following social media do you use often? 
□ Facebook [Facebook is a social networking service and website where you can 
exchange messages, and users may join common-interest user groups, organized 
by workplace, school or college] 
□ Twitter [Twitter is an online social networking service and micro blogging service 
that enables its users to send and read text-based posts] 
□ Linkedin [Linkedin is a business-related social networking site, mainly used for 
professional networking] 
□ Bonnie‟s Bus blog [Site on internet where women will share their personal 
experiences related to Bonnie‟s Bus screening experience] 
□ E-mailed newsletters [Newsletters will be e-mailed to women, and these will have 
information on breast cancer screening] 
 







17. Would you prefer to receive health-related information (for example: breast cancer 




18. Would you prefer to have health-related information (for example: breast cancer 




19. If you do not use the Internet for health information, do you rely on someone close to you 
to do so?  Who do you rely on? 
 
These are all the questions that I have.   
Do you have any questions or other thoughts you would like to share with us? 
Thank you so much for your time and your participation in this study.  The information you 
provided will be very helpful to our study. 
You will receive a $25 Walmart gift card in the mail within 15 days. 







































Thank very much for your time and participation in the telephone interview.  Your 
participation and input will help immensely to make the results of this study truly meaningful.   
 
Please find attached with this letter a $25 Walmart gift card as a token of our appreciation 
for your participation in the study. 
 
If you have any questions, please do not hesitate to contact Dr. Schreiman at (304) 293-





Judith Schreiman, MD  Ami Vyas, MBA  Suresh Madhavan, Ph.D 
Medical Director, BPBCC Graduate Student  Professor & Chair 
 
 
 
 
